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ADVERTISEMENT. 


INSTEAD of ſending it out in 
Numbers, it is intended to publiſh this Journal 
in future, in Volumes, of which one will appear 
annually. By this alteration in the mode of pub- 
liſhing the work, the communication of new diſ- 
coveries made on the Continent will, it is true, 
be flower ; but, on the other hand, the great 
inconvenience which the reader muſt experience 
when the diſſertations are printed by parts, in dif- 
ferent Numbers, and at different intervals of 
time, will be avoided. 


Excepting one or two of Mr. Scheele*s eſſays, 
which it was neceſſary to inſert with the reſt, 
in order to complete the Engliſh tranſlation of his 
works, the Tranſlators have, conformably to the 
plan on which they ſet out, excluded diſſer- 


tations 


vi ADVERTISEMENT. 


tations merely ſpeculatroe, and confined themſelves 
to ſuch as are of an experimental nature; ſelecting 
from among theſe, ſuch as appeared moſt in- 
tereſting on account of the new and remarkable 
phenomena which they preſent ; ſuch as recom- 
mended themſelves by their uſefulneſs in the arts, 
or their application to economical purpoſes ; and, 
lalily, ſuch as might ſerve as madels of chemical 
inveſtigation to other, and eſpecially to young, ex- 
perimenters. Among diſſertations of the firſt 
kind may be reckoned (net to mention any of 
Scbeele*s) thoſe of Ruprecht, Weſtrumb, Ti- 
hauſty, Bindbeim, Lowits, Trommſdarf, Fuchs, 
Wiegleb, Sc; among diſſertations of the fecand 
kind, thoſe of Vogler, Watt, Gadolin, Giobert, 
Tuchten, Kels, Sc; and among differtations of 
the /oft kind, thoſe (not to mention Scheele 10 f 
Pelletier, Klaproth and Hielm, 


In the ſelection of Engliſh differtations the ſame 
objects have been kept in view; and our readers 
need not to be told that the papers of Wedge 
wood, Keir, Kirwan, and Bedgoes are rich in 
new and interefling facts and obſervations. 

Under 


ADVERTISEMENT. vii 


Under the head of Chemical News 7s given, 
along with other occaſional articles, ſome account 
of the principal memoirs in the Annales de Chi- 
mie, and alſo of the moſt remarkable diſſertations 
on chemical ſubjects in the Fournal de Phyſigue. 
If ſome of Mr. Pelletier s, Berthollet”s, &c. late 
experiments be not therein noticed, it 1s becauſe 


a tranſlation of ſuch of their memoirs, at full 
length, is intended. 


As this work is a tranſlation of only ſome parts 
of Dr. Crell's Journal *, and as it, moreover, 
contains a large proportion of matter derived 
from other ſources, it is judged improper to re- 
tain that Author's name. Accordingly the fu- 
ture volumes will only have for their title The 
Chemical Journal. As before, however, they 
will, for the moſt part, conſift of papers tranſlated 


from the German Journal. 


The EDITOR. 


March, 1793. 


„ 

* Under the ſingle word Journal, the Tranſlators comprehend 
the Annals, Supplements, &c. which may be confidered as conti- 
nuations of the Journal. Dr. Crell's Journal was diſcontinued in 
1781. His Annals were begun in 1784, and have been continued 
(twelve Numbers yearly) ever fince. In the interval between the 
difcontinuance of the Joufnal and the commencement of the Au- 
nals, were publiſhed tbe Neweſt Diſcoveries in Chemittry, 
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* — befides . efnibard, con- 
tai, but in (aller. quantity, calcare- 
ous earth combihed with acid of voodſorrel 
(calx abetoſeliuta ). In examiting Iuch roots 
and barks I adopt the followihg method. 
I firſt ſlice and bruiſt theſe ſubſtances, then 
digeſt them in diluted muriatic acid for 
about a couple of hours, filter off the acid, 
and drop into it ſome cauftic:{pirit of ſal 
ammoniac, If the roots or barks contain 
any earth of rhubarb, the liquor becomes 
milky, and the earth falls to the bottom in 
the courſe of a few hours. In this manner 


I have detected the preſence of acetoſellated 
Vol. III. No. 1. B calcareous 


SB 
calcareous earth [oxalited lime] in the fol- 
lowing roots and barks. 


Roots. Alkanna. Apium. Biſtorta. 
Cardopatium (Carlina acaulis) 
Curcuma. Dictamnus albus. 
Fæniculum. Gentiana rubra. 
Hirundinaria (Vincetoxicum) 
unn Liquiritia, Mandra- 

gora. Ononis. Iris florentina 
Iris noſtras. Saponaria. Scilla. 

Sigillum Salomonis. Tormentilla, 

Valeriana.  Zedoaria. Zingiber⸗ 

Berberis. Caſſia fiſtularis. 

Canella alba. Cinnamomum. 

Caſcarilla. Caſſia 2 

China (Cinchona officinalis?) 

Culilavan. Frangula. R. Raa 
Fraxinus. Quaſſia. 2303 1 
Simaruba. Lignum ſanctum. 
Ulmus. 
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11. CHEMICAL EXAMINATION 
OF THE 
TERRA PONDEROS A, 


81 Mr. SCHEELE *, 


8. L 


ROM the experiments which I am about 
to relate it will appear, that the earth 
contained in ponderous ſpar is not lime, but 
an earth of a peculiar and diſtinct nature. 
Bat before I deſcribe the properties of this 
earth, it is proper to point out in what 
manner it may be beſt ſeparated from: the 
heavy ſpar. 


Frs 


* - $. 10. 
The ä ſpar i is to be triturated in 
a glaſs-mortar me it is reduced to as fine a 


* Publiſhed in the 4th Vol. of the Tranſa8ions of the Berlin 
Society. 
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powder as is poſſible. This powder is to be 


mixed with twice as much charcoal-duſt, 
and being worked up with a little honey 
into a thick paſte, is to be ſubjected, in a co- 
vered crucible, to a ſtrong red heat for half an 
hour. When the veſſel is become cold, the 
hepatic maſs is to be taken out, and after it 
has been rubbed to a powder, marine acid 
diluted with fix times its quantity of water 
is to be gradually poured upon it, till the ef- 
ferveſence ceaſes. The liquor is afterwards to 
be heated, and the undiſſolved earth; which 
15 undecompoſed ponderous ſpar, muſt be 
allowed to fettle. The clear falution is 
then poured off, and the remaining powder 
edulcorated and dried. This powder muſt 
be again calcined with chareoal-duſt in the 

fame manner as before, and the freſh hepar 
thus obtained muſt be diſſolved, like the 
former, in marine acid. 

The muriatic ſolution thus prepared is to 
de put into a matraſs (the neck of which 
has been broken off) and to be ſubjected to 
digeſtion for feveral hours in a ſtrong heat, 
in order to expel all * ſtinking hepatic air. 
- This 
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This being done, the ſolution is filtered, 
and while it is yet as hot as poſſible, the 
diffolved earth is precipitated from it by 


lixivium tartari, and the precipitate is edul- 
corated and dried. 


F. III. 

(1) This earth (the ferra ponderoſa aerata 
of Bergmann) melts in a ſtrong fire, and af- 
ter cooling is found to have acquired a bluiſh 
tinge, but not any tranſparency. 

(2) Glaſs of borax diſſolves it for the 
moſt part, with efferveſcence. With micro— 
coſmic ſalt the effect is the ſame. 


A. The melted maſs (1) grows hot on 
the addition of acids. 


B. Reduced to fane powder and boiled in 
water, it is in part diſſolved. There re- 
mains, however, a conſiderable portion, 


which is inſoluble in water, and which-{tilt 
efferveſces with acids. 


C. This watery ſolution of the earth in 
queſtion (which may be called aqua terre 
poxderoſe } is precipitated by fixed air, ſtrikes 
B 3 aàpyel- 


6 


a yellow colour with a ſolution of corroſive 
ſublimate of mercury, and diſſolves ſulphur. 


D. If vitriolic acid is added to the aqua 
terræ ponder oſæ, a regenerated ponderous 
ſpar is immediately thrown down, The 
ſame effe& takes place on adding a ſolution 
of ſelenĩte, vitriolated tartar, or Glauber's 


ſalt. 


(3) Terra ponderoſa 1 with, but 
is not diſſolved by vitriolic acid. 


(4) With the nitrous acid it gives a bitter 
ſolation which readily ſhoots into fine cryſ- 
tals, that are ſoluble in a large quantity of 
water, but are permanent in the air. 


* (5) With marine acid the effects are the 
ſame. 


(6) Though it efferveſces with, yet-it is 
ſcarcely at all diſſolved by the fluor, arſeni- 
cal and phoſphoric acids. On the other 
hand, it not only efferveſces with, but is 
diſſolved by acid of tartar diluted with wa- 
ter. It is likewiſe ſoluble in diſtilled vi- 
negar. This ſolution, ſubjeQed to evapo- 
ration, affords a gummy matter, which de- 
liqueſces 


„ 
liqueſces in the air. The atrial acid, alſo, 
s capable of diſſolving the ponderous earth. 

(7) The nitrous and muriatic ſolutions 
of terra ponderoſa are precipitated by fluor= 
ated ammoniac, arſenical ammoniac, tarta- 
riſed alkali, ſaccharine acid, and ſalt of 
woodſorrel. 

(8) Diſtilled with ſal ammoniac, the pon- 

derous earth diſengages the volatile alkali. 


8. IV. 


How far the earth of ponderous ſpar dif- 
fers from calcareous earth may be ſeen by 
what follows: | 

A. Ponderous earth is fuſible in the 
fire. | | 3 
B. The aqua terræ ponderoſæ is decom- 
poſed by all neutral and middle ſalts which 
contain vitriolic acid. 

C. With the nitrous and marine acids 
the ponderous earth forms cryſtals that are 
permanent in the air. But, 


D. With the acetous acid it yields a de- 
liqueſcent ſalt. 


B 4 | Hence 
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vitriolic acid was previouſly added, there 


N 13 

Hence it is evident that the heavy 
ſpar contains an earth of a peculiar na- 
ture. 


8 II. OBSERVATIONS ON 


CERUSSE or WHITE LEA PD; 


By Mr. SCHEELE . 


WW HITE lead, diſtilled by itſelf, gives 
out an empyreumatic matter re- 
ſembling ſpirit of tartar, and fixed air. If 


paſſes over into the receiver a little vinegar. 

If ceruſſa alba be boiled in diſtilled water, 
and the water be afterwards filtrated, none 
of the lead will be found diflolved in it. 


* Publiſhed in Gottling's Almanack or Pocket Book for Che- 
miſts for the Year 1788. 


Clear 
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Clear vinegar of lead, expoſed to the air, 
gradually "depoſits a white powder. This 
white powder being collected and edulco- 
rated is found to be maar i in every reſpect 
to white lead: 

Ceruſle is, in like manner, precipitated 
from vinegar of lead by the atrial acid. 

Into a glaſs veſſel filled with vinegar, I 
introduced a plate of lead, and afterwards 
cloſed the mouth of the veſſel, ſo as to ex- 
clude the acceſs of the ſurrounding air. 
After ſome weeks, a little of the lead was 
diſſolved. 

In like manner I introduced into a * 
glaſs veſſel filled with vinegar that had been 
previouſly boiled, another plate of lead. 
After the ſpace of a whole year, I did not 
diſcover in this vinegar the leaſt veſtige of 
diflolved lead. | 

I filled a glaſs veſſel with fixed air, and 
after pouring into it a little vinegar, I ſuſ- 
pended a plate of lead in the fixed air, and 
cloſed the mouth of the veſſel. But in this 
caſe, too, the lead was not corroded. 

If pure lead be dipped in a ſolution of ſu- 
gar of lead, and hung up in the air, it will 
be 


be found covered over with ceruſſe, the 
next day. 

If a plate of lead is kept i in a ſolution of 
ſugar of lead, for the ſpace of a day, the li- 
quor i is converted into vinegar of lead; that 
is, the ſolution of ſugar of lead attracts 
pure ſuperfluous calx of lead. According- 
ly. on the addition of a mucilage, for in- 
ſtance gum arabic, a coagulation takes place. 
Hence it appears that not only vinegar, 
but alſo fixed air and pure air, are neceſſary 
for the production of white lead. : 

The acetous acid, which has no effect 
upon lead in its reguline ſtate, readily at- 
tacks this metal when previouſly dephlogiſ- 
ticated by the air. The ſugar of lead thus 
produced attracts ſuperfluous calx of lead, 
as the lead becomes more and more de- 
phlogiſticated. The ſuperfluous calx of lead 
is again precipitated by the atrial acid, and 
covers the plate of lead. In this way a ſmall 
quantity of ſugar of lead is capable of con- 
verting a large quantity of regaline lead into 
a calciform ſtate. 


IV. E > 
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IV. EXPERIMENTS 


ON THE 


ACID OF BENZ OIN, 


SHEWING ITS EFFECTS dre 
METALS AND THEIR cALCEs, 


By Mr. TROMMSDORE. 


8. I, | 
ALTHOUGH the ſtudy of ſaline ſub. 
ſtances is a fteld in which our induſtri- 
ous chemiſts have laboured with great dili- 
gence, yet there are many parts of it which 
ſtill lie waſte and uncultivated. Our know- 
ledge in particular reſpecting the combina- 
tions of many acids into neutral ſalts is (till 
very imperfect, and this is remarkably the 
caſe with the acids of amber and benzoin. 
Concerning this laſt, we only know from 
the experiments of Mr. Lichtenſtein in 
what manner it acts upon alkalis and earths; 


but 


1 


: but with the order of its attraction to theſe 
ſubſtances, and more particularly with its 
effects upon metals, we are ſtill unacquaint- 

ed. This deficiency I have endeavoured to 
| ſupply, and now communicate a part of my 

experiments, which I ſhall hereafter con- 

tinue. In the farther proſecution of theſe 

inquiries, I ſhall examine the effects of this 

acid upon alkalis and earths, in order to 

determine its affinities, and afcertain more 
fully the properties of the neutral ſalts 
which it forms. Laſtly, I ſhall make ſome 
experiments on the decompoſition of the 
acid of benzoin by dephlogiſticated marine 
acid, nitrous acid, manganeſe, oil of vi- 
triol, &c. 


\ Ix TY wo 2 
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F. II. 
But before I deſcribe the properties re- 
ſulting from the combinations of this acid 
with metals, it is neceſſary to mention 
the method which I purſue 1 in order to effect 
fuch combinations. It is as follows : 
To one part of metal (granulated, in fil- 
ings, or in leaf) or its calx, are added two 
parts 
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parts of acid of benzoin, and upon this 
mixture, which is made in a deep glaſs jar, 
as much hot diſtilled water is poured as 
is ſufficient for diſſolving the ſalt of ben- 
zoin. The mixture is then placed in a 
fand-bath, where it is ſuffered to boil gent- 
ly for ſeven or eight hours, during which 
the loſs by evaporation is repaired from 
_ to time by the addition of freſh wa- 

The liquor is then poured off, boiling 
— into a filter of unſized paper, and the 
metal or calx which remains behind is edul - 
corated with diſtilled water. 


This I found to be the only ſueceſsful 
mode of proceeding; for unleſs the mix- 
ture be kept boiling, the ſalt of benzoin 
ſhoots into cryſtals, in conſequence of de- 
ing ſo little ſoluble i in cold water. 


6. HH, + 
To avoid repetition J ſhall here mention 
how I prepared my metallic calces. 
Calx of gold was precipitated by pure 


vegetable alkali, from a ſolution of gold in 
dephlogiſticated marine acid. 


Calx 


| 
Calx of ſilver from a ſolution in nitrous 
acid, by mineral alkali. 
GCalx of platina from a ſolution in aqua 
regia, by mineral alkali. Some chemiſts * 
maintain that the' mineral alkali occaſions 
no precipitation in this caſe; but I can af- 
firm the contrary +, It is true, the preci- 
pitation takes place rather ſlowly; but this 
is the beſt mode of obtaining a pure calx of 
platina; for it is known that the volatile 4 
as well as the vegetable alkali, throws down 
platina not in the ſtate of a calx, but of a 
* ſalt. 

Calx of copper was precipitated from vi- 
triol of copper by mineral alkali. 

Calx of tin & and calx of lead were ob- 
tained i in the uſual manner by calcination, 

Calx of iron from vitriol of iron, by mi- 
neral alkali. 


— —— — — * 
» 
* 


Marggraf, Lewis, Wenzel. | 

4 This has long fince been proved by Bergmann. 

I In the original we read MINERAL as well as — Aka- 

Ii ;” but this muſt be a miſtake. 
6 By an error of the preſs it is Zinkkalk,” inftead of Zinn- 


tall in the original. Calx of zinc is mentioned in it's proper 
place afterwards. 


Calx 


118 } 
Calk of quickſilver from nitrated wen 


Glver, by vegetable alkali. 


Calx of biſmuth from nitrated — 
by vegetable alkali. 


Calx of zinc by calcination. 


Calx of antimony by detonating pure 1 re- 
gulus of antimony with nitre. 

The calx of arſenic was common white 
arſenic, that was quite tranſparent. 

Calx of manganeſe from pure vitriol of 
manganeſe, by vegetable alkali. 5 

Calx of cobalt from vitriolated cobalt, by 
mineral alkali. 
Calx of nickel from vitriolated nickel, 
by mineral alkali. 8 

As I have not yet been able to procure 

any genuine molybdæna, tungſten,, and 
uranium, experiments on theſe ſubſtances 
are ſtill wanting. 

It is ſcarcely neceſſary to mention that all 
theſe calces were repeatedly lixiviated by 
boiling in diſtilled water, and afterwards 
thoroughly dried. 


F. IV. 
The acid of benzoin itſelf was procured 
according to profeſſor Gren's method, by 


boiling 


1 16 } 
boiling the reſin of benzoin with diſtilled 
water and mineral alkali, and-afterwards 
decompounding the ſalt thus formed, by 
means of vitriolic acid. By repeated ſolu- 
tion the acid of benzoin is brought to ſhoot 
into K 5 


* 0175 8. * 

Gold. The acid of benzoin does not at- 
tack gold i in its metallic ſtate; but when re- 
duced to a calx, it diſſolves it, though but 
ſparingly. The ſolution ſhoots into ſmall 
Irregular cryſtals, which diſſolve with diffi- 
culty in water, and ſcarcely at all in ſpirit 
of wine. They are permanent in the air, 
but in the fire their acid flies off, and, when 
the heat is ſufficiently great, the gold re- 

mains behind in a metallic form. 5 


7 
Silver. Upon reguline ſilver theacidof ben- 
⁊oin produces no effect, and even very little of 


its calx is diſſolved by it. An union is beſt 
effected by adding. benzoinated * vegetable 


* Vegetable- alkali formed into a neutral ſalt with acid of ben- 
Zoin. | 


5 alkal i 
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alkali to a ſaturated ſolution of nĩtrated ſil- 


ver; a powdery precipitate is immediately 
let fall, and is found to be ſilver combined 
with the acid of benzoin (Benzoinated ſilver) 
It readily diſſolves in hot water, but ſepa- 
rates again by cooling. Very little of it is 
diſſolved by ſpirit of wine, even with the 
aſſiſtance of a boiling heat. It does not deli- 
queſce in the air, but is turned brown by 
the rays of the ſun. The acid flies off in the 


fire, and the reſiduum is filver revived. 


8 VII. 


Platina. In its metallic ſtate platina is 
not attacked by the acid of benzoin, but a2 
ſmall portion of its calx is diffolved by it. 
This ſolution ſhoots into yellowiſh ſtar-like 
cryſtals, which are permanent in the air, 
are difficultly ſoluble in water, and inſoluble 
in ſpirit of wine. The acid flies off in the 
fire, and the platina remains behind in the 


form of a yellow powder. 


8. VIII. 


Copper. Reguline copper is not at all 
affected by acid of benzoin ; but its calx is 
J No.1. © eaſily 


1 
eaſily diſſolved by it. This ſolution is of a 
_ greeniſh colour, has a bitter taſte, and ſhoots 
into ſmall pointed cryſtals of a dark green 
colour. This ſalt is very difficultly ſoluble 
in water, and quite inſoluble in ſpirit af 
wine, Theſe cryſtals remain dry, but ef- 
floreſce a little in the air. They are decom- 
paſed by mild and cauſtic alkalis, and by 
quicklime and cauſtic ponderous earth. 
Expoſed to the fire they part with the acid, 
leaving behind a pure calx of copper. 


$. IX. ; 
Tin. The acid of benzoig has no effect 
upon tin, either in its reguline or calcined 
ſtate. A ſolution of this metal, however, 
in aqua regia is in part decompoſed by ben- 
' Zoinated vegetable alkali, and the precipi- 
tate is benzoinated tin, which is ſoluble in 
boiling water only; none of it is taken up 
by ſpirit of wine, It is decompoſed in the 
fire. Ns 


= > - 

Lead. Reguline lead, after it has been 
boiled for a conſiderable length of time with 
acid 
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acid of benzoin, becomes ſomewhat tarniſh- 
ed on its ſurface, and when diſtilled water 
that has been impregnated with hepatic air 
is added to the ſolution, a blackiſh colour 
is produced: But the quantity of lead diſ- 
ſolved in this caſe is ſo trifling, that it can 
ſcarcely be detected by any other medium 
than the above-mentioned ſenſible teſt or 
re- agent.—Calx of lead, however, is very 
readily diffolved by the acid of benzoin, and 
this ſolution, which has a ſweetiſh taſte, 
ſhoots into very white ſhining cryſtals, 
which lie very looſe one upon the other. 
They diffolve readily both in diſtilled water 
and in ſpirit of wine. From theſe ſolutions 
the lead is precipitated black by hepar ſul- 
phuris, and white, by mild alkalis and 
earths, Vitriolic acid throws down a vi- 
triol of lead, and marine acid a plumbum 
corneum; conſequently the acid of benzoin 
has a weaker attraction to lead than thoſe 
acids, The above-mentioned cryſtals are 


permanent in the air, but when expoſed to 
the fire, they part with their acid, leaving 


behind a calx of lead. 
C 2 d, XI. 
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§. XI. 
Iron. The acid of benzoin attacks iron 
in its metallic ſtate ; the quantity, how- 
ever, which it diſſolves is extremely incon- 
ſiderable. It diflolves the calx of iron bet- 
ter, though it cannot be completely ſatu- 
rated even with it. By gentle- evaporation 
the ſolution yields yellowiſh, ſparry cryſtals, 
which have a ſweetiſh taſte. They remain 
dry, but effloreſce, in the air; and when 
they are diſſolved again in diſtilled water, a 
conſiderable quantity of ochre or calx of 
iron is depoſited in the form of yellow 
flakes. Spirit of wine, alſo, readily diſ- 
ſolves this falt (benzoinated iron) and from 
this ſolution, too, as well as the former, a 
calx of iron ſeparates. 

Infuſion of galls communicates a black, 
and lixivium ſanguinis a fine blue colour to 
theſe ſolutions; and alkalis, whether mild 
or cauſtic, precipitate a calx of iron from 
them: they are likewiſe decompoſed by 
quicklime and cauſtic ponderous earth. In 

the fire the acid volatilizes a portion of the 
iron; 


( 21 J 
iron; the remainder appears in the ſtate of 
a calx. 


8. XII. 


Quickſilver. In its. metallic ſtate quick- 
filver ſuffers no loſs of weight when boiled 
with acid of benzoin, nor is any precipi- 
tation produced in the liquor, after digeſ- 
tion therewith, by vitriolic or marine acid. 
Calx of quickſilver, however, is pretty rea- 
dily diſſolved by this acid, but not to the 
point of ſaturation. By gentle evaporation 
no cryſtals are obtained, but merely a white 
powdery maſs, which is very brilliant, and 
ſuffers no alteration by expoſure to the air. 
It is ſomewhat ſoluble in ſpirit of wine, but 
ſcarcely any of it is taken up by water. 
Mild alkalis precipitate a white calx of 
quickſilver, and lime-water a pale yellow 
calx, from theſe ſolutions. This ſalt is 
likewiſe decompoſed by. the vitriolic and 
marine acids, and liver of ſulphur produces 
a dark coloured precipitate. In the open fire 
this falt is completely volatilized and diſ- 
ſipated; in cloſe: veſſels it ſublimes on the 
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application of a gentle heat; but if the heat 
be too great, the acid ſeparates, and the 
quickſilver appears in a metallic form. 

Might not benzoinated quickſilver be 
employed with advantage as a medicine? 

The acid may be united with quickſilver 
to the point of ſaturation, by adding ben- 


zoĩnated vegetable alkali diffolved in diſtil- 


led water, to a ſaturated ſolution of quick- 
filver in nitrous acid. The precipitate 
thus obtained is to be collected, and edul- 
corated with cold diſtilled water. 


F. XIII. 
Biſmuth. Reguline biſmuth is not at- 
tacked by acid of benzoin; but its calx is 
readily acted upon, and with efferveſoence. 
The ſolution yields a light maſs, which 
conſiſts of white cryſtalline ſpiculæ. This 
ſalt is not deliqueſcent, is ſomewhat ſoluble 
in ſpirit of wine, and is readily diffolved by 
boiling water, from which, however, a por- 
tion of calx afterwards. ſeparates, It is de- 
compounded by vitriolie and marine acid, 
and parts with its acid in the fire, 


8. XIV. 
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g. XIV. 


Zine. The acid of benzoin has but 
little action upon zinc in its metallic ſtate ; 
but it readily diffolves calcined zine, not 
however ſo as to be completely ſaturated 
therewith. The ſolution is clear as water, 
has a ſweet ſtyptic taſte, and yields arbo- 
reſcent cryſtals, which efloreſce by expo- 
ſure to the air, and diflolve readily both iti 
ſpirit of wine and in water. Alkalis, quick- 
lime and cauſtic ponderous earth decompoſe 
this ſalt, and its acid flies off in the fire. 


5 & XV. 

Antimony. Regulus of antimony 1s not 
diflolved by acid of benzoin, but its calx 
is. The ſolution does not afford any true 
cryſtals, but only a white flaky maſs, which 
diſſolves readily both in water and in ſpirit 
of wine. From theſe ſolutions the calx of 
antimony is precipitated of a white colour 
by alkalis, whether aerated or cauſtic, and 
alſo by quicklime and cauſtic ponderous 
earth. Hepar ſolphuris precipitates a pale 

C 4 yellow 
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yellow ſulphur of antimony. This ſeems 
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to be owing to the ſuperfluous acid of the 
benzoinated antimony, which precipitates 

along with the pure ſulphur, and which, 
mixing with the ſulphur of antimony that 
afterwards falls down, renders this laſt of 
-a lighter colour. Benzoinated antimony re- 
mains dry in the air, and is decompoſed in 
the fire. On dropping pure marine acid in- 
to a ſolution of this ſalt, the pure acid of 
benzoin ſeparates nearly in a cryſtallized 
ſtate; a proof that benzoinated antimony 
is more ſoluble in water than pure acid of 
benzoin, and that antimony has a ſtronger 


affinity to the marine acid than to the acid 
of benzoin. 
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Manganeſe, Upon regulus of manganeſe 
the acid of benzoin has no effect; its black 
calx is in ſome meaſure diſſolved by it, but 
it acts beſt upon the white (phlogiſticated) 
calx, which is precipitated from acids, 
This ſolution is of a bright (or reddiſh) 
brown colour, and has a very ſweet taſte, 
By 
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By gentle evaporation it yields ſmall, ſcaly 
cryſtals, which diffolve readily in water, 
but difficultly in ſpirit of wine. Alkalis, 
quicklime and cauſtic ponderous earth pre- 
cipitate the calx of manganeſe from theſe 
ſolutions. The cryſtals remain unaltered in 


the air, and in the fire a brown calx is left 
| behind. 


g. XVII. 


Nickel. This ſemi- metal in its reguline 
ſtate is not attacked by acid of benzoin, but 
in the ſtate of a calx it is ſparingly diſſolved 
by it. The ſolution is of a pale green co- 
Jour ; it yields no cryſtals, but only a flaky 
maſs, which effloreſces in the air. This 
ſalt diffolves readily in diſtilled water, and 
in ſome.meaſure too in ſpirit of wine. Tinc- 
ture of litmus is reddened by. this ſolution, 
which is decompoſed by alkalis, quick- 
lime, and cauſtic ponderous earth. The 


acid flies off in the fire. 
& XVIII. 


Arſenic, Regulus of arſenic is indeed 
attacked, though very ſlowly, by acid of 
benzoin ; 
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benzoin ; the white calx, however, is rea- 
dily diſſolved by it, and the ſolution yields 
a falt which cryſtallizes into the form of 
plumes, the feathers of which are very long 
and finely pointed. Of all the benzoinated 
ſalts, this exhibits the moſt remarkable 
cryſtallization. This ſalt has a manifeſtly 
acid and ſomewhat pungent taſte. Expoſed 
to the air, it loſes its water of cryſtalliza - 
tion. and effloreſces a little. It diſſolves rea- 
dily in hot diſtilled water, but cryſtallizes 
again on cooling. Neither mild nor cauſtic 
alkalis decompoſe its ſolution ; but liver of 
ſulphur throws down a precipitate, which 
is yellow arſenic. On the application of a 
moderate heat, the ſalt is ſublimed in a 
flocculent or downy form, but in a ſtrong 
fire the combination is deſtroyed. 


&. XIX. 


Cobalt. Regulus of cobalt is not attack- 
ed by acid of benzoin, and even its calx is 
but ſparingly diſſolved by it. The ſolution 
yields cryſtals, which are nearly of the fame 
figure as thoſe of the pure acid of benzoin, 

From 
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water a little metallic calx is precipitated 


by the vegetable alkali. 


8. XX. 


The middle ſalts formed by the union of 
pure acid of benzoin with metals (§. 5. to 
C 19.) are effentially different from all 
other ſaline compounds; conſequently the 


acid of benzoin muſt be confidered as a pe- 


culiar acid. We may conjecture from ana- 
logy, that its baſis is the general vegetable 
acid; but to prove this, many deciſive ex- 
periments are wanting. 

As the acid of benzoin detonates with 


nitre, it neceſſarily contains the inflamma- 


ble principle; and it ſeems to me to be ow- 
ing to the preſence of this principle, that ĩt 


acts ſo little upon metals in their reguline 


ſtate. At leaſt this is known to be the caſe 
with other acids, for inſtance, marine acid, 
which is not capable of diſſolving gold till 
it has been deprived of its phlogiſton. 


g. XXI. 
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F& XXI. 
If a plate of copper be  ſaſpended i in a ſo- 
lution of benzoinated filver, this laſt is pre- 
cipitated in its metallic ftate, and the cop- 
per is diflolved. It ſeems at firſt extraor- 
dinary, that the acid of benzoin, which 
does not act upon reguline copper (by it- 
ſelf) ſhould in this inſtance diſſolve it, and 
let go the ſilver; but on conſidering the 
matter more fully, it will appear probable, 
that the calx of ſilver is the principal agent 
in this caſe, in conſequence of having a 
ſtronger affinity to phlogiſton than the calx 
of copper has. Hence, what could not 
otherwiſe be effected, is thus brought about 
by means of a double elective attraction. We 
may therefore preſume, that the ſame order 
in which the metals are precipitated by one 
another from their ſolutions 1 in other acids, 
obtains here. 
I ſhould have been glad to have aſcertained 


the order of affinities of the metallic calces to 


the acid of benzoin. This inquiry, how- 
ever, is attended with numerous difficulties; 


and 


| (0 4J 

and as I have not yet been able to obtain any 
reſults that are ſufficiently accurate, I maſt 
defer this matter to ſome other time. 


S * 
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v. PROCESS FOR OBTAINING 


K UNEKEL's PHOSPHORUS 
: FROM URINE, 


IN A SHORTER TIME AND AT LESS EXPENCE THAN BY 


SCHEELE's and GAHN's MRTUOD wrirn BONES; 


By Mr. CIOBERT of the Turin Academy“. 


* was long ſince remarked by the cele- 

brated Marggraf, that when either calx of 
lead, or plumbum corneum, was added to 
urine, the quantity of phoſphorus which it 
yielded was conſiderably increaſed. He 


*Extracted from the Annales de Chimie for January 1792. 
Was 


1 

was unable, however, to account for this 
fact; for it was not then known that urine 
contains two different phoſphoric ſalts, one 
that has the volatile, and another the mine- 

ral alkali, for its baſis: nor was it known 
that the laſt mentioned compound, phoſ- 
phorated ſoda, was unſuſceptible of decom- 
poſition by treatment with charcoal *; and 
conſequently, that the quantity of phoſ- 
phorus obtained. in the diſtillation of the 
urine, could only be in proportion to the 
quantity of phoſporic ammoniac which the 
urine contained. Moreover, as the nature 
of the phoſphoric acid itſelf was not well 
underſtood by the chemiſts of thoſe days, 
they were of courſe unacquainted with the 
laws of affinity which it follows in its differ- 
ent combinations. They could not ſuppoſe 
that plumbum corneum was capable of ſe- 
parating the mineral alkali from its union 


* Mr. Wenzel makes charcoal capable of decompounding phoſ- 
phorated ſoda, and of converting, at the ſame time, the phoſphoric 
acid into phoſphorus. But Mr. Giobert remarks, that this fact 

bas been called in queſtion hy Dr. Crell, and that he does nat 


know of any chemiſt, beſides Mr. Wenzel, who has ever ob- 
tained ſuch a reſult. 


5 | with 


. 1 
with the phoſphoric acid; nor had they 
any notion that phoſphorated lead could be 
decompoſed by charcoal, which reduces the 
calx of lead, and converts the phoſphoric 
acid into phoſphorus. This fact was not 
proved till a long time after by ſome French 
chemiſts in their treatment of phoſphorated 
lead with charcoal powder, and more eſpe- 
cially by Mr. Delametherie, in his experi- 
ments on the green lead ore from Hoffs- 
guard, in Briſgaw. After this it was eaſy 
to ſee what took place in Mr. Marggraf's 
experiments, and the advantage derived from 
the addition of the plumbum corneum to 
the urine is now ſufficiently obvious. The 
marine acid of the plumbum corneum ſeizes 
the baſis of the phoſphoric ammoniac and 
pheſphorated ſoda, whilſt the diſengaged 
phoſphoric acid joins itſelf to the calx of 
lead deſerted by the marine acid. The new 
compounds formed by means of this double 
affinity are fal ammoniac and common falt, 
and phoſphorated lead. This laſt product 
is decompoſed by charcoal, and the phoſ- 
phorie acid is thereby converted into phoſ- 

phorus 


191 
. phorus. Hence the increaſed quantity of 
phoſphorus in Mr. Marggrar's proceſs. 

It only remained to try whether this com- 
bination ſucceeds equall y well in the humid 
way, or with urine in the ſtate in which it 
is diſcharged from the body, and before it 
has undergone a tedious and offenſive eya- 
poration. For if the decompoſition of the 
phoſphoric falts of urine is effected by 
means of plumbum corneum, or any falt 
having calx of lead for its baſis, the phoſ- 
phorated lead, being inſoluble in water, 
ſhould fall to the bottom, and the precipi- 
tate in this caſe, ſhould preſent all the phoſ- 
phoric acid contained in the urine, and pre- 

ſent it, too, in a ſtate very fit for being con- 

verted into phoſphorus. It is upon theſe 
principles that the new method here pro- 
poſed is founded. 
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In ſome experiments with phoſphoric 
acid obtained from bones, Mr. Giobert 
found that this acid ſeparates the calx of lead 
from its ſolution in the acetous, and even 
the nitrous acid; and that as the com- 
paves of lead and phoſphoric acid is in- 


ſoluble 
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ſoluble. in water,' a precipitation takes 
| place. 
Expecting t that the decompoſition of alts 
that have calx of lead for their baſis, would 
be ſooner and more completely effected by 
means of double attractions; Mr. Giobert 
tried to decompoſe the phoſphoric falts of 
urine by a ſolution of lead in the acetous 
| acid, The event anſwered his expectations. 
By pouring; vitriolic acid upon the precipi- 
tate obtained i in this manner from urine, di- 
Juting the mixture with water, filtrating the 
liquor and ſaturating it with volatile alkali, 
he procured cryſtals which had all the pro- 
perties of phoſphoric ammoniac. The reſi- 
duum was, nothing but vitriolated lead. In 
this caſe, therefore, the phoſphoric acid left 
the mineral and volatile alkalis to join it- 
ſelf to the calx of lead deſerted by the ace- 
tous acid. 

By further experiments it was found, 
that, on decompounding the phoſphoric ſalts 
of urine by a ſolution of lead in the acetous 
acid, independently of the phoſphorated 


lead which is depoſited, there is alſo preci- 
Vol. III. N“. 1. D pitated 


| 8 
pitated a portion of calx ancombinet witts 
phoſphoric acid. This inconvenience (which 
is owing to the property that this ſolution 
has of being decompoſett by water) may be 
eaſily remedied, by employing a ſolution of 
lead with a ſmall exceſs of the acid. The 
ſame reſult is obtained with a ſolution of 
lead in nitrous acid. 
If, inſtead of nitrated or acetated lead, a 
ſolution of zine in vitriolie acid be poured 
into urine, the phoſphoric ſalts of the 
urine are in like manner decompoſed; and 
phoſphorated zinc is precipitated. This is 
ſuſceptible of decompoſition, like phoſpho- 
rated lead, by treatment with charcoal, 
which, at the fame time that it revivifies 
the, zinc, converts the phoſphoric acid into 
phoſphorus. 
For this purpoſe, however, the employ- 
ment of vitriolated zinc is not found ſo pro- 
per as might at firſt be ſuppoſed; for in the 
diſtillation of the phoſphorated zinc obtain- 

ed from the decompoſition of urine by vi- 
triolated'zinc, ſome of the revived metal is 


ſublimed into the neck of the retort, part 
of 


1 3s 1 | 
of the phoſphorus that is formed combines 
with the zinc, and very little phoſphorus 
paſſes into the receiver. Mr. de Morveau 
has made mention of this fact in his remarks 
upon à pfoceſs of the celebrated Dr. Crell'si 
The ſame inconvenience happens if nitrated 
quiekſilver is employed. This falt decom- 
poſes the phoſphoric ſalts of urine vety well, 
and the precipitate thus obtained; viz. phoſ- 
phorated quickſilver, is decompoſable by 
charcoal; but in this caſe a portion of the 
mercury conſtantly unites with the phoſpho- 
rus, and ſome of this. paſſes over into the 
receiver, thereby rendering the phoſphorus 
impure. 8 | 

Many other metallic ſolutions were 
found. to decompoſe the phoſphorated falts 
of urine in the ſame manner, and to yield 
phoſphorus by diſtillation with charcoal; 
but as none of them anſwered ſo well as ni- 
trated lead, Mr. Giobert has thought it un- 
neceſfary to enter into a detail of thoſe ex- 
periments. 

By means of nitrated lead, phoſphorus 


may be procured from urine in the courſe 
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of a day, or even a few hours. It is by no 
means neceſſary (as was formpely ſuppoſed) 
that the urine be putrid ; on the contrary, 
freſh urine ſeems to be preferable. | It ap- 
pears to be a matter of indifference whether 
the urine employed for this purpoſe be taken 
from healthy or ſick perſons ; and the ſtale 


of horſes was. found to anſwer nearly as well 
as human urine; 


e RO OGES 8.) 
A ſolution of lead in nitrous acid is 
poured little by little into the urine, till 


there ceaſes to be any conſiderable precipi- 


tation. A large quantity of water-is then 
added for the attenuation or dilution of the 
extractive matter of the urine. The mix- 
ture is afterwards filtered through a linen 
ſtrainer, and the phoſphorated lead which 
is left upon the filter is made into a paſte 
with charcoal powder. This paſte is dried, 
put into a retort, and ſubjected to diſtilla- 


tion. There comes over, firſt an oily vola- 


tile alkali in a fluid form ; afterwards a 


little empyreumatic oil, both which pro- 


ceed from the urine, from which it is diffi- 


* 


cult 
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K 1 
cult wholly to free the phoſphorated lead. 
As ſoon as the oil ceaſes to come over-the 
receiver is changed, the heat is conſiderably 
increaſed, and a receiver with water (in the 
uſual manner) is fitted to the retort. The 
phoſphorus makes its appearance ſometimes 
in the courſe of half an hour; and an ope- 

ration capable of yielding twelve or fourteen 
ounces of phoſphorus may be eaſily finiſh- 
ed in eight hours time. Mr. Giobert thinks 
that the violent degree of heat which is ap- 
plied ; in the diſtillation of phoſphorus pre- 
pared from bones, according to the ordinary 
method, is not here abſolutely neceflary. 


- _a 


Lead diflolved i in vinegar may be employ- 
of inſtead of nitrated lead; but in this caſe 
there is a greater quantity of the metal in 
the ſtate. of a calx, uncombined with phof- 
phoric acid. In thoſe. places, however, 
where ſugar of lead is manufactured in the 
great, it may be preferable, from its cheap- 
neſs, to nitrated lead. When acetated lead 
is employed, it will be proper to ſubject the 
urine, after the addition of this ſalt, to a di- 
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geſting heat for ſome Bonn, and even to add 
a vitae vinegar. 2 140 07 


The quantity of e obtainable 
Wen a given weight of phoſphorated lead 
cannot be preciſely determined. The nature 
of the urine may occaſion tome difference, 

and much depends on the care which is 
ſhown in the edulcoration or watfhing. 
When the phoſphorated lead is thoroughly 
_ waſhed, and the calx “ is completely ſatu- 
rated with phoſphoric acid, Mr. Giobert 
thinks he may aſſert from his experiments, 
that 100 parts of phoſphorated lead yield 
from 14 to 18 of phoſphorus. 


The calx of lead is found reduced at the 
bottom of the retort, and this compenſates 
a part of the coſt of the materials employed. 
The phoſphorus thus obtained is contami- 
nated with ſome oily matter, which it diſ- 
ſolyes in paſſing through the neck of the re- 
tort; but it is cafily freed from this impu- 
rity by Mr, Wolfe's method, 


By an error of the preſy it is ci acid inſtead of ie in the 
original. | 
By 


"T1 

By the ſame proceſs may be obtained in a 
very expeditious manner phoſphoric ammo- 
niac for aſſays with the blow-pipe. A ſolu- 
tion of vitriolic ammoniac is added to the 
phoſphorated lead precipitated from urine, 
and the mixture is digeſted for 12 hours. 
The liquor is then filtered; and by gentle 
evaporation it ſhoots-into cryſtals of phoſ- 
phoric ammoniac. 

In like manner if a ſolution of Glauber's 
falt is poufed upon phoſphorated lead, the 
vitriolic acid ſeizes the calx of lead, and pre- 
cipitates it, and the phoſphoric acid joins 
itſelf to the mineral alkali. The filtrated 
liquor yields by evaporation cryſtals of phoſ- 
phorated ſoda. 
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§. VII. 

IN the manner already deſcribed Mr. 

Hielm provided himſelf with a quantity 

of earth of molybdzna free from ſulphur 

and its acid, and conſequently in a ſtate 
fuited to experiments for its reduction. 

Of this earth a ſmall quantity, previouſ- 

ly levigated and moiſtened with a little lin- 

ſeed oil, ſo as to make its particles ſtick 


together, was put into a crucible, which 
had 


[ 


[4] 

had been lined with charcoal-powder,: in 
the uſual manner. The crucible was then 
filled half way up with charcoal-duſt, a 
cover was luted to it, and it was expoſed 
for half an hour to the heat of a forge · fur- 
nace which anſwered very well for making 
common aſſays of iron. On breaking the 
crucible, the molybdæna was found caked 
or agglutinated into a pretty hard lump, 
and to be rather of a darker colour than be- 
fore; but no marks of perfect fuſion, nor 
any metallic globules could be diſcovered in 
it, on the application of a magnifying 
glaſs. N 1 2 Bi 

This lump of molybdæna, without being 
pulveriſed, was again expoſed (under the 
ſame circumſtances as before) to a greater 
degree of heat, and for a greater length-of 
time; after which, it appeared ſomewhat 
of a darker colour, probably in conſequence 
of the abſorption of more phlogiſton. 
This operation was repeated four times, 
with a conſtantly increaſed heat, continued 
for an hour, and more; but it thereby ſuf- 
fered little alteration. There were, indeed, 
on 
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( 42 ] 
on the outſide of the lump, ſome globules 
of-:a browniſh ſcoria, on which were diſ- 
coverable particles or dots of a me- 
tallic appearance; but ſuch an appearance 
could not be conſidered as a Proof of a me- 
Wie: le. I elus d 


"4 VIII. 


It was now a thas the aca of 
molybdzna had, by this treatment in the 
fire, abſorbed phlogiſton enough for its 
metalliſation, and that nothing more was 
wanting for bringing it into fuſion, but the 
addition of a proper flux. Accordingly, 
the above-mentioned agglutinated maſs was 
reduced to powder, Under the hammer it 
was found to be pretty hard, but brittle, 
Internally it was of a greyiſh: colour, with 
ſhining ſpots, finely grained, and of a me- 
tallic appearance. Some of this pulveriſed 
earth of molybdæna was put into a ſmall 
crucible, the bottom of which had been 
previouſly beſmeared with linſeed oil, and 


afterwards duſted over with charcoal pow- 
der. A little charcoal powder was laid over 


the 


| [43] 

the molybdena itſelf, and laſtly over this 
was put as much glaſs of borax as was 
thought ſufficient for covering the expected 
metallic button. A cover was luted to this 
crucible which was placed in a larger one, 
- furniſhed with a looſe cover; and the whole 
was then expoſed to the ſtrongeſt heat of a 
forge for half an hour. The glaſs of borax 
was thereby changed to a dark green colour, 
but no regulus was found at the bottom of 
the crucible. On the ſurface of the ſcoria, 
there appeared ſome ſmall metallic grains, 
remarkably brilliant, and of a white co- 
lour. When ſeparated, they were found to 
be attracted by the magnet, and were eaſily 
ſcratched and cut with a penknife. Inter- 
nally they were of a bluiſh grey colour, and 
of a ſcaly or laminated texture. 

Nothing ſatisfadory was derived from this 
experiment. It only ſerved to ſhew, that 
the flux here employed does not contribute 
to the reduction of the molybdænic calx. 
The ſmall trace of iron (from which it is 
difficult wholly to free the earth of molyb- 
dzna) tends, in Mr, Hielm's opinion, ra- 

ther 
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ther to promote than impede its metal 


quantities, and in the ſmalleſt poffible 


found beſt to make ſeveral aſſays at once. 


L 4 J 


lifation. - 


— 
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In conſequence of the violent and long 
continued heat to which they are expoſed, 
the crucibles in theſe experiments ſometimes 
crack and break aſunder, in which caſe: the 
calx of molybdzna is loſt, and the labour 
thrown away. On this account it is proper 
to ſubject to theſe trials only very minute 


erucibles; but as it is difficult. to manage 
ſuch ſmall crucibles by themſelves, 
when a ' ſtrong blaſt is applied, it was 


In this way, not only time and labour 
were ſaved, but an opportunity was alſo 
given of ſeeing how far the molybdæna 
might be more or leſs diſpoſed to melt, ac- 
cording as it ſhould be ſituated more or leſs 


above or below the ſtream of air from the 
bellows. 010 1 


Accordingly 


TV 1 

Accordingly ſeveral crucibles were lined 
with charcoal powder, and into the largeſt 
of them was put as much as a quintal or 100 
aſs. of earth of molybdæna; this quantity, 
however, was generally divided into four 
parts. A layer of charcoal powder was 
ſtrewed over the molybdæna, and over this 
was put a piece of an old broken crucible, 
which was to ſerve as a baſis or ſtand to 
another ſmaller crucible. This ſmaller 
crucible (furniſhed with charcoal like the 
former, but containing only 16 aſs. of 
molybdznic earth) was fixed in the larger 


one, ſo that its angles or corners touched 
the ſides of the outer one. In this ſmall 


crucible another ſtill ſmaller, with a pro- 
portionably leſs quantity of molybdæna may 
be frequently placed; and in the angles or 
corners of the largeſt or outermoſt crucible, 
there is ſtill room enough for three of the 
very ſmalleſt crucibles *. 


Mr. Hielm took advantage of this circumſtance for trying, at 
the ſame time, the effects of the calx of molybdæna (and alſo of the 
reduced molybdæna itſelf) upon metals and their calces. In theſe 
experiments he found (as will be aſterwards ſeen) that the calx of 
molybdæua mixed, in certain proportions, with other metals, 
does 
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[ 46 [ 
In this apparatus the calx of molybdæna 
was expoſed for the ſpace of an hour to a de- 
gree of heat that had been found ſufficient 
for the fuſion of eight aſſays of iron at 
once. After the operation was over, the 
molybdena in all the crucibles weighed 25 
per cent. leſs than before; bat in the bufi- 
neſs of fuſion, no advancement was made. 


C. X: 

From theſe failures Mr. Hielm conclud- 
ed, that either charcoal was not ſo proper for 
furniſhing the calx of molybdæna with 
phlogiſton, as ſome other inflammable ſub- 
ſtances; or that this calx, when once phlo- 
giſticated does not require a further addition 
of the inflammable principle, but that it 
muſt rather part with a little of its phlogiſ- 
ton before it can be brought into fuſion; in 
other words, that the acceſs of air is ne- 
ceſſary to its reduction. 

Agreeably to theſe notions, bullock's 
blood was tried inſtead of charcoal; but the 
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does not impede their fuſion, and that even platina (in the ſtate in 
which it comes to us) treated with a ſmall quantity of molybdznic 
calx, melts into a perfect button, whoſe ſpecific gravity is 209. 


- reſult 
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t 
reſult was the ſame, Tallow, however, 
ſeemed to anſwer much better. A portion 
of the calx of molybdæna moiſtened there- 
with, and afterwards expoſed to the blaſt 
without any further addition, was found to 
be more ſcorified on its ſurface. After the 
lump or agglatinated maſs (previouſly dip- 
ped each time in melted taltow) had been 
repeatedly ſubjected to a melting heat, it 


was at laſt found covered over with a white 


vitreous ſcoria, that looked like drops upon 
the thin flag. The lump of molybdzna 
under this flag appeared, eſpecially when 
viewed with a magnifying glaſs, very much 
like a metallic button. This button, on 
the ſurface next the ſcoria, was of a clearer 
white than in the middle, where it was ra- 
ther greyer. When this flattiſh maſs was 
thrown upon an ĩron plate,it rung like a bit 
ef any hard metal. Under the hammer it 
was pretty hard, but. brittle, It was not 
ſenſibly at tracted by the magnet. 

No nearer approaches to reduction were 
made by ſubjecking a lump of molybdænie 


earth, that had bern previouſly phlogiſ- 
ticated 
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ticated, to a ſtrong melting heat, in a co. 
vered crucible without any addition; but 
when, by means of an opening in the lating 
of the crucible, the air got acceſs to the 
molybdæna during its expoſure to the fire, 
it appeared to be ſomewhat more inclined to 
fuſion. Hence Mr. Hielmis induced to think 
that if the acceſs of air is not neceſſary, it 
is at leaſt not prejudicial to the fuſion of 
the molybdæna, provided it have been ſuf- 
ficiently phlogiſticated beforehand, and 


more eſpecially if its ſurface be incruſted 
with a ſcoria. 


§. XI. 

Mr. Hielm now . of another ex- 
pedient. This was, to increaſe the degree 
of heat by means of manganeſe. With 
this view he filled ſeveral ſmall- crucibles 
with crude (robem) manganeſe, and luted 
. covers upon them, ſo, however, as to leave 
a ſmall aperture in each for the purpoſe of 
giving veat to the pure or dephlogiſticated 
air that ſhould be extricated. Two of 
theſe crucibles were placed under the form 
or 


\ 
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ot place where the nozzle of the bellows 
enters, and four others at the. bottom of the 
fire-place, round the pedeſtal that ſupport- 
ed the aſſay or crucible containing the mo- 
lybdæena. When the fuel was duly lighted, 
the blaſt was applied at firſt gently, and only 
with a ſmall werght upon the bellows, 


which, however, were afterwards worked 
with the uſual load. The fire was exceed- 


ſumed *; but after half an hour's expoſure 
to this degree of heat, the calx of molyb- 
dæna was not found to be brought any near- 
er to fuſion than before. 

Two crucibles, filled as before with 
manganeſe, were placed under the form. 
The bellows wete ſet to work, and in five 
minutes a third crucible filled with man- 
ganeſe was placed among the fuel. on the 


other ſide of the aſſay +. Freſh crucibles 


* on this occafion Mr. Hielm was led to examine how much 


pure air a given quantity of manganeſe is capable of yielding, how 
for the diſcharge of all its pure air, &c. &c. 


long a time it takes 
Theſe experiments are related in a ſeparate paper. 


f The pedeſtal which ſupported the aſſay was an inverted cru - 
Cible, under which a ſmaller crucible filled with mariganeſe, had 


been previbuſly placed. 
Vol, III. No. 1. 
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containing 


ingly briſk, and the fuel was rapidly con- 


„ 

containing manganeſe were introduced, in 
this manner, 'every five minutes. In three 
quarters of an hour the fire-place began to 
be full of crucibles, which amounted to 1 3 
in number, and contained in the whole two 
pounds of manganeſe. The fire was ex- 
ceedingly ſtrong, and the flame round the 
aſſay- crucible was dazzling white. The 
blaſt was continued a quarter of an hour af- 
ter the introduction of the laſt crucible. 
At the end of the operation, it was found, 
contrary to expectation, that the calx- of 
molybdzna had not yet been brought to a 
ſtate of perfect fuſion. 


As it appeared, however, that the reduc- 
tion was in ſome meaſure promoted by this 
treatment, Mr. Hielm was encouraged to 
perfiſt in his attempt to overcome this re 
fractory ſubſtance. 


& Jul 


Sixteen afs. of calx of molybdæna were 
mixed with two aſs. of plumbago or black 
lead. The inſide of the crucible was rub- 
bed with plumbago; the molybdzna and 
plumbago, 


„ 
plumbago, after being worked together into 
a paſte with a little water, were put into the 
crucible, and over the whole was ſtre wed 
a thin layer of plumbago. The mixture 
melted into a ſpungy ſcoria, of a pale yel- 
low colour, in which (to the naked eye at 
leaſt) there was not perceivable the ſmalleſt 
veſtige of the plumbago that had been add- 
ed. From this - circumſtance, as well as 
from the pale colour of the melted maſs, 
Mr. Hielm concluded that the quantity of 
black lead here employed was too ſmall, 
But before he tried the effects produced 
by melting theſe two ſubſtances together 
in other varied proportions, he refolved to 
examine ſtill further the reſults 'obtained 
with the above-mentioned quantities. Of 
_ theſe experiments an account will be given 
in our next number. 


VII. EX- 
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VII. EXPERIMENTS WITH 


$OLUTIONS OF MAGNESIA, 
| SHEWING THE : ; 


EFFECTS THEREOF IN DYING ; 


By Mr. VOGLER. 


& I. 
Punk maguelis, prepared from Epſom 
ſalt in the beſt manner, and thoroughly 
edulcorated, was gradually .thrown inte 
oil of vitriol, ſpirit of nitre, and ſpirit of 
falt. Each of theſe acids diſſolved it, in the 
cold, quickly and with efferveſcence, and 
the ſolutions were clear, till the moment 
of ſaturation, when a portion of the earth 
ſeparated, of which part remained ſuſpend- 


' 


ed on the ſurface of the liquor, and part 
ſettled to the bottom: and none of this, 


after the ſolutions were completely ſatu- 
rated, 


5 
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rated, appeared. to be rediflolvet either on 
the addition of more acid, or of water, or 
on the application of heat. 


8. II. 


Each ſolution of migneſia. v was diluted 
with three times. its own quantity. of pure 
water. Woollen, Glken, linen and cotton 
ſtuffs, that had been previouſly ſcoured well, 
cleanſed and dried, were put into theſe ſo- 
lutions, and left to ſoak therein, without 
heat, for 10 or 12 hours; after which they 
were taken out, waſhed i in three ſeparate 


quantities of clean, cold water, wrung out 
and dried. 


F. III. | 

I now ſet over the fire three deep earthen 
pots, each of which contained two drams of 
madder and a full pint (between 12 and 14 
ounces) of clean, ſbft water. After they had 
boiled for a few minutes, I put into one of 
the decoctions the bits of cloth or ſamples 
that had been prepared and ſteeped in the 
E 3 vitriolic 
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vittiolic ſolution of magneſia; into another 
thoſe which had been ſoaked in the nitrous 


ſolution of magneſia; and into the third, 


thoſe which had been prepared i in the muri. 
atic ſolution of magnelia. After they had 
boiled therein for about ſeven or eight mi- 


nutes, during which they were frequently 


turned over and preſſed down again with a 


ſtick, they \ were taken out of the decoctions, 


wrung out in two or three freſh quantities 


of clean cold water, and dried i in the ſhade. 


The wool "and filk were dyed throughout 
of a full bright brown colour, and the linen 
and cotton of a pale red, 


&. IV. 


Similar experiments were at the ſame time 


made with ſolutions of calcareous earth in 


the vitriolic, nitrous, - and marine acids; 
and the colours thereby communicated to the 
ſtuffs that were afterwards bailed with mad- 
der, were found to differ little or not at al! 
from thoſe obtained with. the ſolutions ol. 
magneſia. 5 | 

* 8. v. 


r 


1 1 
Cx: 


In like Wanger, alum and the different ſo- 
lutions of its earth, gave (as I found by re- 


peated trials) i in dying with the madder de- 
coction, to wool and filk a light brown, and 

to linen and cotton, a red colour, 1 Theſe 
—_ however, were always. much 
brighter, finer and fuller than thoſe pro- 
duced with the ſolutions of magneſla and 
calcareous earth. 


From theſe and other comparative trials 
which I have made. with ſolutions of the 
aluminous, magneſian and calcareous earths, 
in the dying of ſtuffs with logwood, braſil- 

wood { Fernambuck} &c. it follows, that 
the magnefian and calcareous ſolutions are 
of little uſe in dying; that alum and its 
ſolutions produce the ſame, nay even finer 
colours, and conſequently may at all times 
ſupply their place. 

It might alſo have been worth while to 
have tried, in the ſame manner, the effects 
produced by ſolutions of ponderous earth, 
and likewiſe of manganeſe {freed from itz 
Eq hetero- 


1 56 1 
heterogeneous parts) and its calx, in the 
dying of ſtuffs with the above-mentioned 
dyes; but for want of 'a proper quantity of 
Heavy ſpar, and of time and opportunity to 

ſeparate the earth from the ſpar, and alſo to 
prepare pure manganeſe and its calx, I have 
not yet been able to undertake fuch EXpe- 
riments. ch 


* 
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vm. oN THE PREPARATION OF 


GLAVUBERs SAL T. 


FROM 


| MARTIAL VITRIOL AND COMMON SALT ; 
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By Mr. TUCHTEN. . 


% 


FN the third number of the Chemical An- 
nals for 1789, I find that Dr. Hahne- 
man has not been able to prepare Glauber's 


alt from vitriol of iron and common ſalt, 
. c though 
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though ancording to Mr. Ballen it is what 
may be caſily done. If on repeating expe- 
timents, we ſhould nat, in conſequence af 
ſome variations in the made of performing 
them, always obtain the ſame reſults, we 
are not immediately to reject ſuch experi- 
ments as impoſitions. Without ever hay 
ing read Mr. Ballen's account of his method, 
I have very often prepared (and I muſt ſay 
in an eaſy and cheap manner) Glauber's ſalt 
from green vitriol and ſca-falt; and if tho 
directions hereafter mentioned de duly ats 
tended to, I am perſuaded that it will be 
found that what Mr. Ballen has aſſerted is 
not a mere ſpeculation, but a matter of fact. 

When experiments are publiſhed, the cĩr- 
cumſtances reſpecting the mode of conduct 
ing them cannot be too minutely deſcribed. 
I have not (as I ſaid before) read Mr. Bal- 
len's account of his proceſs, but 1 dare fay 
he has neglected to mention ſome of the 
neceſſary particulars; and hence Dr. Hah- 
neman, failing i in his trials, has been eaſily 
led to make oppoſite concluſions. 


The 


[8] 


- he ſucceſs of the operation entirely de- 

E on the due regulation of the heat; 
r, if the mixture of martial vitriol and 
common ſalt be expoſed to too violent and 
long continued a degree of heat, the vitriolic 
acid is volatilized, and the conſequences are 
ſuch as Dr. Hahneman has ſtated: but, if 
16 Gunces of vitriol of iron, and 20 ounces 
of common ſalt be mixed together, and ex- 
poſed in a crucible to a gentle melting heat, 
only till the water of cryſtallization is eva- 
porated, and till the maſs begins, at the ſides 
of the crucible, to enter into actual fuſion 

(for the firſt liquefaction was merely a ſolu- 

tion in the water of cryſtallization, effected 
by the heat) and the crucible be now taken 
out of the fire, its contents lixiviated i in diſ- 
tilled water made boiling hot, the lixivium 
filtrated, evaporated, and ſet by to cryſtal- 
lize ;—the fineſt cryſtals of Glauber's alt 
will be obtained in the courſe of 24 hours, 
Theſe cryſtals, it is true, are impregnated 
with iron, from which, however, they may 
be purified by another ſolution and cryſtal- 
lization. To be certain of having a 
MY thoroughly 
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thoroughly pure Glauber's ſalt, I add, in 
the ſecond ſolution, a ſmall quantity of mi- 
neral alkali, which ſerves to ſeparate the 
flight portion of ferruginous earth. In this 
manner, 16. ounces of green vitriol, and 
20 ounces of common falt yield 12 ounces 
of pure Glauber's ſalt. 

From 16 ounces of alum and 30 ounces 
of common ſalt treated in the ſame way, I 
have likewiſe obtained a pure Glauber” 8 
ſalt ?. 5 Py 


5 * 


* Another of Dr. Crell's correſpondents, Profeſſor Lieblein, of 
Fulda, bears teſtimony to Mr. Ballen's veracity in this inſtance, and 
aſſerts that he has twice prepared, in the preſence of thoſe who 
attend his academical lectures, the fineſt Glayber's ſalt from vitriol 
of ron, and common fak. 


XI. LIQUOR 


m. um FOR DETECTING IN WINES 
3 3 kt] s 15 PE 3 — | 
8 1 IN -. 13% | WTI 6 

PRESENCE. OF METALS, 


THAT ant 


' INJURIOUS TO THE HEALTH; . 
Br Du. ae 


S © 


Tae; 8 which liver of folphori and 

hepatic air poſſeſs of precipitating ] lead 
of a black colour, has long been known; 
and advantage has been taken of this cir- 
cumſtance for determining the purity of 
wines, in the preparation of the liquor proba- 
torius Wurtembergicus. 


But in the examination of wines ſuſpected 
to be adulterated, this teſt is not to be de- 
pended upon, ſince it precipitates iron of 
the ſame colour as it does the poiſonous 
metal, lead. Hence many reſpectable wine 
merchants have been undeſervedly thought 
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to be guilty of the practice of nn 
and been accordingly ruined. 

There was ſtill wanting thereforenteſtori6- 
agentthat ſhoulddiſcoverin winesthe preſence 
of ſuch metals only as are injurious to the 
health, Such a teſt is the following liquor, 
which precipitates lead and copper black, 
arſenic of an orange colour, &c. Without, 
however, precipitating iron, which, being 
harmleſs, or rather in many caſes ſalutary to 
the human conſtitution, gets, unheeded 
into wines on various occaſions. 


( Preparation of the probatory liquor) 

Mix together equal parts of oyſter-thells 
and brimſtone, both finely pulverized, and 
put the mixture into a covered crucible, 
which is to be placed in a wind- furnace. 
After it is thoroughly heated, the fire muſt 
be ſaddenly urged till the crucible becomes 
of a white heat, and continues ſo for a quar- 
ter of an hour. The maſs when cold, is to 


be reduced to powder, and kept ina bottle 
well ſtopped. 


In 


F 
In ack to prepare the liquor, 1 20 grains 
of this powder, and 180 grains of cream of 
tartar are put into a very ſtrong bottle, 
Which is filled up with common water, that 
had been previouſly boiled for an hour, and 
afterwards ſuffered to cool. The bottle is 
then immediately corked, and ſhaken from 
time to time. After it has ſtood at reſt for a 
few hours, the clear liquor is decanted into 
ſmall phials capable of holding an ounce, 
20 drops of ſpirit of ſea- ſalt being previouſ- 
ly dropped into each of them. The mouths 
of the phials are then well cloſed with ſtop- 
ples made of wax and turpentine. 


One part of this liquor mixed with three 
parts of the wine which is to be examined, 
will diſcover by a very manifeſt black preci- 
Pitate, the ſlighteſt impregnation of lead, 
copper, &c. but will Lave no effect upon 
any iron that may be therein contained, 

After this precipitate has ſettled to the | 
bottom, we may find out whether there 1s 

alſo any iron, by ſatprating the decanted 
liquor with a little ſalt of tartar; if there 
be 
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be any iton, the liquor will immedlately 


turn black. | 
Pure and unadulterated wines remain 
clear after the addition of this liquor. 


X. NEW PROCESS OF 
AMALGAMATION OF 
GOLD. AND SILVER ORES; 


By BARON BORN*. 


THE amalgamation of gold and filver 
'_ ores in large operations, as well as 


| ſmaller aſſays, requires the "ning: diſ- 
tinct 2 | 


1 Ertradded from Mr. Raſpe's tranſlation of Baron Born's wa 
en this ſubjeet. | 


(4) Stamp- 
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(a) Stamping, grinding and ſifting. 

(b) Calcination, and repeated grinding 
and ſifting. 2320 

(e) Trituratioan. 

(d) Waſhing of the reſiduum. 

(e) Eliquation of the amalgama. 

(f) Heating of the ſame. 


(g) Diſtillation of the quickſilver preſſed 
from the amalgama. 


ch) Refining of the heated quickfilver; 
and laſtly 


(i) Management, uſe, and refining of 
ſuch reſidua as ſtill appear to contain fome 
of the nobler metals. 
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© Stamping, grinding and ff 

By theſe operations the picked ores, re- 

guli, black-copper, and reguline mixtures 
{fſpeiſs) of metals and ſemi-metals are re- 
duced into fine powder, and their ſurfaces 
being thus increaſed, they mix and calcine 
better with the common or rock-falt which 

is added to them; otherwiſe, the caleining 
fire and the air could not act ſufficiently on 
the gtroſſer particles, nor could the vitriolic 
and 
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marine acids * properly penettate them, or a 
per fect deſulphuration and decompoſition of 
ſuch ſubſtances be brought on, in which 
the gold and ſilver particles are diſguiſcd. 
_ Theſe operations are performed at Glaſs- 
"my near Schemniz, in Hungary, in dry 
ſtamps and mills; but at Joachimſthal,. in 
Bohemia, vert ſtamps have been ſubſtituted, 
by which means the loſs of duſt, unavoidi- 
ble in the dry grinding; and nlſo the injuty 
otherwiſe done to the health of the work · 
mne, e preveatege. „ ies bitten 


unh 9 . 12 16 


1 Culciiatiom. 


Sulphur can be expelled from ores in 
open fre and in cloſed veſſels but imper- 


Tue viteldtic ; acid is produced iu the ad * calcination, by the 
decompoſition of the ſulphur contained in the ores, and the marine 
acid proceeds from the common ſ ſalt which is purpoſely added to 
the ores,” aud which is decompoſed by the vitriolic acid. A Glau- 
ber's ſalt is formed by the union of the laſt mentioned acid with the 
bafis of the common ſalt; and the marine ail, thus fet at liberty, 
attacks, diſſolves and unites with the earthy matter, and alſo with 
the impetfect metals of the vres, by which means The particles of 
gold and filyer are freed from their diſguiſe or heterogeneous coyer- 
ings, and laid open to, -and fitted for combination with the quick- 
filver, n n Wan e Editor. 


e fey, 


[ 66 ] 
fectly, unleſs ſome proper ſubſtance be add. 
ed. Thus, for example, corroſive ſubli- 
mate is uſed in order to ſeparate the ſulphur 

from ſome ores: in this cafe the concen- 
- trated marine acid unites with the metallic, 
ſemi-metallic, and ſoluble eatthy particles, 
paſſes into the receiver with the arſenic and 
antimonial calx in the form of butter, and 
the diſengaged quickfilver ſublimates with 
the PROG PRONE in the form of ein- 
nabar. 


From this an idea may be formed on tithe 


calcination of thoſe ores, which beſides par- 
ticles of native metal, contain diſguiſed gold 
and. filver, which would never be got « en- 


trivances, without ſome chemical aſſiſtance. 
This is their calcination. 


puts the metallic and ſemi-metallic parti- 


cles into a caleiform ftate, and freeing the 


noble metals from their diſguiſes, exhi- 
bits them naked in their metallic form. 

If there be ſulphur enough, or even a ſu- 
perabundance of it, calcination will R 


this 


tirely by waſhing or other mechanical con- 


By fire and air, 
it decompoſes the ores, expels the ſulphur, 


this defirable effect without any other addi- 


tion; But as the vitriolic acid acts on the 
ores, and diſengages the gold and ſilver par- 
ticles only in proportion as it is produced 
from the ſulphur in more or leſs quantity; 
it is ſafer to depend on the marine rather 
than the vitriolic acid: and, though com- 
mon or rock- ſalt, added in the proceſs of 
amalgamation of well- calcined ores, anſwers 
this end in ſome reſpects, yet will it 
ſerve bettet when mixed in proper pro- 
portions with the earthy or metallic ores 
before they go to the calcining fire, thus 
undergoing with them a ſimilar calcination. 
The quantity in which it is to be added 
muſt be determined by experience. When 
picked and halvan ores are calcined with 
common falt, the ſulphur and arſenic, if 
any, begin firſt-to. be diſcngaged. Part of 
the ſulphur flies off undecompoſed, a great 
part is. converted into phlogiſton and vitrio- 
lic acid, which laſt, uniting with the al- 
kaline and metallic earths of the baſe me- 
tals and ſemi-metals, but in particular with 
the mineral alkali of the common falt, 
F 2 forms 
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forms with the firſt; different earthy and 
metallic (more or leſs ſoluble) neutral ſalts, 
and with the laſt, Glauber's ſalt. The 
marine acid, thus diſengaged, begins now 
to act as the vitriolic acid, and is abſorbed 
equally * the rr zand the 1 
. figteng et q 

The marine acid pads ein 

as alkaline and metallic carths more com- 
. pletely than the vitriolic alone; for if -there 
ſalt enough. it decompoſes all the vitrio- 
lic, carthy, and metallic neutral ſalts by its 
different elective attractions, forming there- 
with various new deliqueſcent and very ſolu- 
dle earthy and metallic neutral ſalts, by 
which all the diſguiſed gold and filver'parti- 
cles are diſengaged, 25 — and fitted fot 
1 —— Air 
W den auriferous or filvery gall mIX+ 
tunes of baſe metals and ſemi- metals ®{þerſt) 
undergo calcination, fire and air will pro- 
duce it in part, but ſlowly and imperfettly; 
whereas with common falt, or properly" its 


be 


* 


| e are jrodycedjn the fuſing of pot 
timonial ores. 


acid, | 
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acid, it ſucceeds quicker and better. There 


is no ſulphur here, nor its acid, to decom- 


poſe the ſalt and diſengage its acid; but 
common falt decompoſing by continued 
heat, its acid is as it were phlogiſticated by 
the action of the fire, ſeparates from its al- 
kaline baſis, and ads immediately as a ſol- 
vent of the metallic and ſemi-metallic par- 
ticles. The elective attraction of theſe me- 
tals and ſemi- metals ſeems even to aſſiſt the 
decompoſition and power of the ſalt. 

The different mixtures of theſe reguli 
{ſpeiſs } account for the different muriatic, 
metallic, and ſemi-metallic neutral ſalts. 
For inſtance, the reguli produced by the 
fuſion of the Hungarian fallow or grey cop- 
per ores, confiſt of antimonial regulus, 
copper, gold and filyer, and ſometimes al- 
ſo of ſome arſenic and iron, which in the 
reguli of common antimonial grey copper 
ores, is but in a very inconſiderable propor- 
tion, The muriatic acid, diſengaged from 
the ſalt, unites (gold and filver excepted) 
with the other metals and ſemi-metals, 
F 3 which 
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ment of arſenical cobalt and filver ores, 


in W reſpect. 
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which by calcination leave the gold and fil. 
ver bare and undiſguiſed. 

The ſame thing bappens in the calcina- 
tion of auriferous or only ſilvery black cop- 
pers . By the addition of common ſalt, 
the copper, iron, arſenic, and ſometimes 
the antimonial particles are not only cal- 
cined, but alſo. moſt of the antimony and 


arſenic is volatilized and deſtroyed. . 


The cobalt reguli produced in- the treat- 


contain very often a great quantity of biſ- 
muth, The calcination with common ſalt 
acts upon them in a ſimilar manner; but 
S a 

Baron Born obſerves in a note, that Count Buffon (NS. nat. 
des Mineraus. Tome g. page 7.) relates, that moſt of the Hungarian 


ſulver ores are ſilvery copper ores, the richeſt of which he reports 
to contain in one hundred veight from 15 to 20 mare of filver, 
and a much greater proportion of copper. But this is erroneous. 
Hungary and Tranſilvania produce annually 80,000 marc of ſilver 
from ſilver ores, and no more than 12,000 marc of filver extracted 
by eliquation from filvery copper ores which commonly contain ig 
x00 weight from four to twenty lbs. of copper, and from half to 
two ounces of ſilver. Even the black copper, let it be ever ſo rich, 
does not contain two marc per ewt. Whit this great riatuxalif 
ſays, in the ſame place, on the cliquation of copper; is ag erraneous 


' ſhould 


\ 


ww © 


would run, and if not wholly preyent, yet 
very much hinder the calcination of the 


been too ſudden and brifk for the purpoſe 
of a quick calcination of the antimony and 


theſe volatile ſemi-metals acquire by the mu- 
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fineſt metals. 


PE 2 
ſhould they abound in biſmuth, which is 
exceedingly. fuſible, this ſemi- metal muſt 
be taken out by eliq uation before they can 
be well calcined, otherwiſe the biſmuth 


other metallic and ſemi-metallic particles. 
ln calcining reguline mixtures which 
abound in antimony, and particularly in ar- 
ſenjc, it bas been frequently found that 
more or leſs quantities of filver and copper 
are carried off by the antimonial and arſe- 

nical butter, which ariſcs from the marine 
acid, ghiefly when the calcining heat has 


expeditious expulſion of the arſenic ; for 


riatic acid a much greater than their natu- 
ral power to carry off and volatilize even the 


Whatever theſe reguline mixtures are or 
may be, they muſt have gone through the 
ſtamps and mills, and have been complete- 
ly pulveriſed before they can be committed 
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ores, 


N 


tb the calcining fire, which is a flaming fire 
kept up by the worſt of fuel; or to the cal- 
cining furnace, which conſiſts of two 
hearths, which, taken together, are eleven 
or twelve fett by five, of a grate, ſmoke 
and duſt chambers, communicating with a 


fue, and hiding VEN. or duſt- 
dampere 8. 5 | a 


The proportion oe mixture of the pick- 
ed and hal van or ſamp-ſtuff! is (in Hungary) 
determined by : and depends upon the reſpec- 
tive produce of the mines and ſtamps, which 


commonly two in three, and with regard 
to the ſilver, upon their average Produce. 
The proportion of the falt i is regulated and 


determined by the more or leſs quaptity of 
the ſulphur of the ſaid picked and Halvan 


* - 


8 e * 2. ROS WY par- 
* or ſtem of a calcining furnace. in the 
quick-mills in Lower Hungary, conſiſts 
of zo cwt. one third or 10 cwt, of which 
are. pulveriſed picked ore, and two thirds 
or 20 cut. pulverized ſtamp or halvan · ore. 

5 Sometimes 


7 
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Sometimes it conſiſts of two-fifths of the 
former, and three-fifths of the latter; and 
in that proportion it contains, upon an 
average, three and a balf, three and three- 
quarters, or four ounces of filver | per cwt, 
To ſuch a mixture they generally add eight 
per cent. of rock · ſalt *, SAP" 

The calcination of ſpeiſs 0 or reguline mix- 
tures of baſe metals and ſemi-metals, of fl. 
very, black. coppers, and of leadiſh ores, 
requires, oyet and above the ſalt, an addi- 

tion of quick: lime, from four to ten and 

twelve per cent. For theſe metallic mix- 

tures otherwiſe riſe amazingly in the cal- 
cining heat, and the ſpeiſs and black-cop- 

pers are in particular apt to turn clammy, 

and to leave clots in which many particles 

remain uncalcined ; but both theſe inconve- 

niencies are counteracted by the lime, It 
prevents the immediate contact of the me- 
tallic particles, and their running in the 


* If pan; ſalt ſnould be uſed and prove of an inferior quality on 


account of fixed ammoniac /calx ſalita and magnefia left in it by 
too briſk boiling, &c. then the proportion muſt be different. Eight 


per cent. of pan-ſalt will do for ſilver ore; but copper regulus fre- 
quently requires ten per cent. and black copper twelve per cent. 
calcining 
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calcining fire: moreover, as it increaſes the 
ſurface of the whole mixture, the ſingle parts 
of the fame are more effectually acted upon, 
calcined, and laid bare by * fire, "ez and 
muriatic n 
E xen the filver—regulus, arid a 
and the lead and copper reguli, ** a mo- 
derate addition of lime. 

When the furnace is properly land and 
the doors of the duſt-chambers, and the 
fliding-dampers, or duſt-catchers of the flue 
are ſhut, the whole parcel of ore (viz. 30 
cwt.) is run by wheel-barrows on the flat 
top of the furnace, where having been 
equally fpread into an even ſurface, the pro- 
per proportion of ſalt and lime is fifted over 
it, and the whole is turned and worked with 
iron rakes and crooks, in every direction, 
until the whole is perfectly and equally 
mixed. Thus prepared, it is ſpread into 2 
ſquare ſurface, and marked into equal divi- 
fions, which, in due ſucceſſion, are let down 
(in 8 cwt. parcels) on the upper hearth, by 
means of a funnel, which opens upon it 
through the lower vault or floor of the fur- 
| | Nace. 
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extended equally, that the moiſture of the 
ſtamp or halvan-ore may be expelled, before 
it is ſhoved down on the. lower hearth; 
after which, the upper hearth is immedi. 
ately filled again with another quantity, 
that ex ſiccation and calcination may be per- 
formed at the ſame time, by the fame fire, 
In the calcinatian, the following pheno- 
mena take place: on the ſurface of the picked 


lower hearth, and ſtirred, an undulating mo- 
tion is obſerved, and a volatile ſulphureous 
acid ſmell ĩs perceived; after which the ſul- 
phur begins to diſengage itſelf burning, co- 
vering the whole (when the ores are very 
ſulphureous) with a blue flame, and flying 


off at laſt in the form of a whitiſh thick 


ſuffocating ſmoke. 

Whilſt the ſulphur is thus diſengaged 
and decompoſed in a low or gentle fire, the 
vitriolic acid thence produced, decompoſes 
the common falt, combines with its mineral 
alkali and diſengages the marine acid, which 
preſently unites with the alkaline and me- 
tallic 
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o 4 
b 93 — — 
* 


— — EC . 
+ 4- 5 
3 pe _ - * J 3 
2 r 
— — f — 


and halvan - ores, when brought on the 
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ſulphur and marine acid. This may be in ſome meaſure prevented 
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tallie earths. At this time the ore begins 
toc] lot, to riſe, extend and increaſe! in bulk 
and: ſurface, It begins to look: like wet 
aſhes, and to diffuſe a mixed ſul phureous ſa- 


line acid: ſmell, which proceeds from a ligh- 


ter whitiſh or greyiſh blue Ny _ * 
from the ſurface. 


Fram this inſtant the fira 20 e may 
be kept a little brighter, yet the ore muſt be 
continually ſtirred and turned over from one 
ſide of the furnace to the other; otherwiſe 
it would be calcined unequally, and ſome 
particles would remain undecompoſed. If 
the furnace and fire were kept too bright, 
the ſulphur, arſenic, and ſaline acid parti- 
cles, too briſkly expelled, would unavoid- 
ably carry along with them, and volatilize 
many other, nay even metallic particles ®, 


12 Though the f fire be ever * ſome parti- 
cles of the ore will be carried off and loſt. This chiefly happens in 
the firſt ſtage of the fire; for then, during the ſtirring of the ore, 
ſome particles are taken up and carried away by the current of 
rarefied air, or during the rifing of the mixture, by means of the 


bytkeeping the back-door of the upper hearth ſhut ; by zvoiding to 
ſtir the mixture while it duſts, &c. &c. 


When 


#1 


When the flphar:: | begins: to diſengage; 
the ore chahges its colour; it changes again 


when the calcination is over at its riſing and 
ſubũdence. : The ſulphureous acid fmell 
diſappeats hen the ore that had been riſing 
begins to fink}? and the clotting cœaſes, fort 
then part of che muriatio acid flies off. On 
taking a ladle full of it for proof, or even on 
ſmelling the / hitiſh tarefied ſmoke near the 
back- door of tbe furnace, the ſmell of pure 
mar ine be or of Weg CH alt 78 
mr e 1 elite Baal nile 
Moſt ores: 0 a ores, chiefly 
when containing ai great proportion of pya 
rites, or when there happens to be ſulphu- 
rated copper ort, ſhew at this period a lumins 
aus. phaſphoric: appearance, when ſuddeaty 
taken fram the hearth and immediately: e- 
amine in the dark. In a moderate heat 
and cold weather, they likewife ſhew; dut- 
ing the. irring, bright luminous i ſpatksy. 
flying and: ſcattering about like fice-work.” - 

„When the ſul phur is ſufficiently expelled, 
and. part Of: the marine zcid-is gone; when 
the whole 3 to ſubſide, and the-clot- 


ting 


8 - 
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ting to be leſs; and when all theabove-riten- 


tioned: pbenomena have appeared, the the 


calcination is deemed: to be perfect. 

The colour of the calcined ores and hal- 
vans, is generally ted, reddiſh grey, dark red, 
or red-brown, according to the proportion 
of the earthy and metallic particles, or of the 
ſulphut they contained. They are of a 
lighter, and higher red when very carthy ; 
brown When very coppery, or mixed with 
manganeſe; and yellow and yellowiſh red 
when lead prevails in their mixture. 


Copper reguli, containing a much greater 


3 of ſulphur, muſt undergo a longer 
caleining heat than other mixtures of ores 
and halvans. : When mixed with lead or 
antimony and arſenic; they muſt be put to 
caleine not only with common falt, but 
alſo With a proportionate quantity of quick- 


lime, that the exceſs of muriatic acid may 


be taken from the butter of antimony and 
arſenic, and from the plumbum corneum 
which are produced during the calcination, 
and be abſorbed by the lime, which prevents 


the untoward clotting of the particles. 


The 


. a RC 

The ſame cautions muſt be obſerved in 
the caleination of the reguline mixtures 
(/priſe), of baſs metals and ſemi- metals, and 
of the filvery black coppers ; for they alſs 
contain a conſiderable proportion of anti- 
mony and arſenic. If not calcined with 


lime, along with the common ſalt, they 


pack at the very inſtant the regulus of anti- 
mony and arſenic is calcined and volatiliz- 
ed, in the form of a white very thick 


ſmoke, which is brought abbut very expe- 


ditiouſly by the diſengaged marine acid. 

The reguline mixtures ¶ Heiſi) of metals 
and ſemĩ · metals, and the black coppęrs con- 
taining little or no ſulphur, the common 
ſalt caleined- with them is decompuſed by 


the action of the fire. The marine acid, 


thus ſet free, promotes their calcination, 
and forms with their calxes different perfect 
or imperfect neutral ſalts, diſengages the 
diſguiſed gold and ſilver particles, whilſt 
the mineral alkali remains free, and in a 
cauſtic ſtate: for, in the dry way, the ma- 
rine acid leaves its alkali and combines with 
the metals and their calxes ; but by ſab- 

ſequent 
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ſequent. 8 in water, it returns to * 
alkali, forming again with it common alt, 
and conſequently lets go. the metals, ſemi. · 
metals, and earthy particles, which it it bed 
before in ſolution... ür YT pe 

In the: calcination of theſe metillic « mix- 
tures and the copper reguli the befote- 
mentioned luminous phoſphoric appearance 
does not talae place; but the flame which 
paſſes oyer . them affects: various colours, and 
in pertieular the red and blue, both a 
to volatilized particles of copper. 

When antimonial ſtone, copper reguli, 
and-regyline mixtures of metals and ſemi- 
metals are put 5 to f caleine, the“: antimony 
calcines firſt, forming a (white.calx'in the 
flues and other paſſages ; arſenical mixtures 
diffuſe a white ' ſmoke. and garlic ſmell; 
thoſe which abound in lead and zine (vhich 
laſt require a ſtronger and longer fire) pro- 
duce ſaturnine zincqus 0 and hits 
flowers 

When the colgination at: theſe . 
mixtures is perfected, and the remainder is 
cooled, their calxes appear browniſh grey 


or 


EL or Þ 

or dark grey; and thoſe of the ſtone and 
copper reguli of a more or leſs ſaturated 
red colour, except thoſe which abound in 
kad. 

The ſureſt ſymptoms, however, '6 of their 
perfect calcination, are collectively the riſ- 
ing and finking of the mixtures, their co- 
lour, and the acrid ſmell of the marine acid. 
Then only the gold and filver particles may 

be en to be fully „ 


Si gebe and grinding after calcination. 


The grinding and fifting of the ſtuff is as 
neceſſary after as before calcination ; becauſe 
the ſtamp and halvan-ſtuff, which is mixed 
up with the picked ore, could not be ſifted 
or ground previous to its calcination on 
account of its moiſture. © This further 
gtinding and ſifting ſerves likewiſe fully to 
pulverize and equalize the clots of the re- 
guline mixtures {/þerſs of metals and ſe- 
mi-metals, and of the copper reguli. 

If theſe coarſer particles were ſuffered to 
remain as they are, they might till diſguiſe 
Vol. III. No. 1. G many 
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many gold and ſilver particles, and guard 
them againſt amalgamation. 

This repeated grinding and ſifting way be 
diſpenſed with when the whole ſtuff is of 
an equal fize and ſufficientiy fine; but its 
clots will at any rate require examination 
whether they be ſoluble in water or not, for 
thoſe of leady and metallie mixtures remain 
inſoluble. If ſoluble and not leaving ſharp 
coarſe particles between the fin gers, they 
want neither grinding nor ſifting ; but they 
muſt go through both ' theſe operations 
when inſoluble, and when they betray. ſuch 
coarſe particles on being rubbed between 
the fingers. 


Trituration, bedding and geek male, of the 
5 calcined fluff. WE | 


By amalgamation, we underſtand that me- 
chanical and chemical operation, in which, 
by means of quickſilver, heat, uninterrupted 
motion, and ſucceſſive contact of the parti- 
cles, — gold and filver (previouſly diſengaged 
from their diſguiſes by calcination and pul- 

8 veriſation) 
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veriſation) are extracted from their earthy, 
metallic, or mineralized matrixes, and com- 
bined with quickſilver. 

If the ores have been duly pulverized and 


calcined, the ſucceſs of trituration, or amal- 


gamation moſtly depends on the proper pro- 
portions of the quickſilver and water which 


on the goodneſs and conſtruction of the 
ſtirring” apparatus, by which the whole mix- 


ture is kept in conſtant motion and mutual 


contact. Even the degree of heat, and the 
quickneſs of the trituration or ſtirring, 
contribute to the quicker and perfect amal- 
gamation, 


To determine the quantity of quickſilver, 
the weight and bulk of the calcined ſtuff are 
to be conſidered. The lighter the ſtuff, the 
more voluminous it will prove, and conſe- 
quently the gold and filver will be the more 
diſperſed. In this caſe the quantity of 
quickfilver muſt be. proportioned to the 
maſs. Thus, for example, 2 cwt. of picked 
ore and halvans, are more bulky than 2 cwt: 


of calcined copper regulus or other reguli. 
G 2 ©: "woo 


are added to the ſtuff: it likewiſe depends 
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The former, therefore, require a larger 
quantity of quickſilver. 

Both in ſmall and great operations, ex. 
perience has determined, that an exceſs of 
quickſilver is never hurtful, and that on the 
contrary a ſcanty proportion is attended 
with loſſes. It may be taken in the propor- 
tion of 1 to 2, that is 1 et. of quickfilyer 
to 2 cwt. of ſtuff, In this proportion it does 
not increaſe the coſt of waſhing and preſſ. 
ing, nor is any loſs of quickſilver incurred; 
the full produce of noble metal is thus ſe- 
cured, and the reſiduum is left poorer. 

The veſſels or boilers, in which the 
quickfilver and ſtuff are triturated, are of 
copper, of an inverted conical form, and 

with a concave bottom. No boiling heat 
required: a heat of 50 or 609 is fufficient?*. 

No more water 1s required than what will 
foak into and make the ſtuff liquid. Ex- 
ceſs of water makes the quickſfilver fink too 


* Cold amalgamation (of which an account will be given'in a note 
fubjoined at the end of this paper) has been ſucceſsfully introduced 
in Bohemia, in place of this warm amalgamation in copp® 
boilers. 


faſt, 
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faſt, 6 keeps the lighter and finer parti - 
' cles of the metals floating on the ſurface; 
which of courſe prevents the porfect ſucceſs 
of the operation. On the other hand, too 
little water leaves the ſtuff too thick, which 
makes the ſtirring very troubleſome; more- 
over, the evaporation of the water ſoon 
forms a dry and hard cruſt on the fides of 
the boiler, which is attended with loſs of 
filver in the reſiduum. Experience muſt 
determine the proper reſpective meaſure of 
water, 

The ſtirring apparatus is put into motion 
by means of a water - wheel. 

The ſtirrers or ſtirring racks (which were 
at firſt made of copper, but have ſince been 
found to anſwer better when made of wood) 
are ciręular ſegments correſponding with the 
Aides and bottom of the boiler. 

Experience only can determine how long 
the reſpectiye ſtuffs muſt be triturated with 
quickfilver, It has been found that ſome. 
ſtuff yields its gold and filver to the quick- 
ſilver perfectly and completely within 8 or 
10 hours; other mixtures require a tritura- 
G 3 tion 
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ing much lighter, is kept floating. When 
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tion of 12 and 15 hours. Exceſs of time or 
longer trituration is never hurtful; too lit- 
tle of it will often leſſen the produce. 


Waſhing of * triturated leavings or ae 


The object of the trituration already de- 
ſcribed, was to unite the gold and filver 
particles of the calcined ſtuff i into an amal-' 
gama with quickſilver: the object of this 
waſhing, is the ſeparation of this rich amal - 
gama from the leavings or reſiduum. 

Tlis waſhing is performed in a large tub, 
of a conical form, with a rake within it, 
contrived ſo as to be thrown into a rotatory 
motion, by a water-wheel or by hands; 
with fide cocks for drawing off the water; 


and with a bottom cock for tapping off the 


amalgama or quickſilver. . 
The particles of quickfilver and amalga- 


ma kept floating in the whole liquid maſs, by 


the continual rotation of the rake, fink by 


their gravity and colle& in the concave bot- 


tom of the tub, above the cock; but the 
remaining ituff or ore and ſtony matter, be- 


the 
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the whole has been ſufficiently ſtirred about 
in this manner with the water, the bottom 
cock'of the ' waſhing-tub is opened-and the 
quickfilver and amalgama are thereby let 
out; after which one (or more) of the ſide 
cocks (which are fixed at different heights) 
| DVR. to let out the thin n ſtuff x. 


* 
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* EI iquation of the quickfibver and amalgama. 


The- quickſilver triturated with, rich ſtuffs 
is ſtrained through a kind of filtrum, for 
the purpoſe of bringing the gold and ſilver 
particles 1 into a ſmaller compaſs, and of ſe- 
parating them from the exceſs of quick- 
ſilver; although the whole can never be ſe- 
parated but by fire. 5 

This is done by means of a bor” on the 
circular opening of which lies an iron-ring, 
to which is fixed a bag of linen damaſk. 
The quickfilver (its ſurface having been 
previouſly cleanſed with a ſpunge from any 


This contains, beſide Glauber's ſalt, - various earthy and me. 
tallic neutral ſalts. When the lixivium is very green and coppery, 
the copper is afterwards precipitated from ĩt by iron. 


G 4 muddy 
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muddy water or ſtuff that might adhere to 
it) is poured, in ſmall quantities, into this 
bag by one perſon, whilſt another preſſes it 
with his hands, till the ball of amalgama, 
collecting and forming apace, does no longer 
yield any quickfilver. When the ball be. 
comes too big for prefſure with two. hands, 
it is taken out, and another is formed in the 
ſame manner, till all the quickſilver i is gone 


through the bag. The balls of amalgama 
are put into a wooden box. 


The quickſilver which has been ſtrained 
throu gh the bag (and which always contains 
from 20 to zo penny- weights of gold and 
ſilver per cwt.) is collected in a reſervoir 
under the box, and ſetves again for tritura- 
tion with freſh quantities of ore“. | 


lt is remarkable, that the greater part of the gold and ſilver 
remains ſuſpended in the quickſilver, when preſſed through warm 
as it comes from the waſhing tub; and that when left undiſturbed 
to cool, the amalgama congeals and finks to the bottom.,—ln 
freezing cold the amalgama appears cryſtallized internally, and 
ſeems like antimony, to conſiſt of ſhort cryſtalline fibres, croſſing 
each other, and even appearing on its ſurface, 


Heating 


8 


1 


_ and ſublimation or di fill ion of the 
amalgama. 


The amal gama-balls, obtained by preſſ- 
ing or eliquating the quickſilver, conſiſt 
(according to the different degrees of preſ- 
ſure they underwent) of 1 part ſilver and 
4, 5» or 6 parts quickfilyer. This is ex- 
pelled from them by fire in cloſe veſſels. It 
is a diſtillation per de eſcenſum, performed in 
large caſt-iron pots put over each other.— 
The fire is kept up for 5 or 6 hours. The 
heat, acting through the pots on the amal- 
gama, volatilizes the quickfilver, which, 
riſing in the form of vapour, and finding no 
pallage in the inverted upper-pot, is forced 
down into the lower one, and collects there 
by the way of diſtillation, being condenſed 
and precipitated by the coolneſs that is con- 
ſtantly kept up by cold water applied to the 
outſide of the lower pot, or receiver. 

When no copper has been revived, and 
the amalgama has been perfectly heated, all 
the quickfilver is recovered without loſs, 
and the balls are white like filver, and moſly 
on 


5 
on their ſurfaces. If coppery, they have a 
reddiſh caſt, and are browniſh if the copper 
have undergone a ſuperficial calcination,., If 


leady, which 1s ſeldom the caſe, they ſhew a a 
dark, pearl-grey colour, 2 
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Refining and cupellation f the Her. 


© The amalgarns, according to their cop- 
pery or leady appearance, or to their | purity, 
are cither refined by cupellation, or imply 
melted down, and run into 1 Ingots.. bs 


FY — 
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When contäining no gold, they may be 
delivered to the mint, without further fuſion 
or cu pellation, notwithſtanding: their copper 
alloy; but if auriferous and coppety, then 
they muſt be refined, or put to cupellation, 
that the copper may be deſtroyed,” and the 
auriferous filver be brought to the ſtandard 
of 1'5 loth 15 grains per marc, in which it 
is  teceived at the wint. {30 
$5 41545 

Ditto * A oulckfiboer ſeparated from 
tbe amalgam” by beat or preſſure. 


Ebbe qiickGtver, ſeparated by heat from 
we 3 amalgam, contains ſome of the noble 
| 1 metals 


1 
metals which paſſed with it through the 
prefling bag. This generally amounts to 
5-4 or 1'0Z. per cwt. But this quickſilver 
being conſtantly i in hand, and always ſerv- 
ing in the ſubſequent triturations, its con- 
tents of gold and ſilver need only to be aſ- 
certained once at the annual balance of the 
accounts. This may be done, in ſmall aſſays, 
by diſtilling the quickſilver with granulated 
lead, in glaſs retorts; but this operation ſuc- 
ceeds beſt in tubulated 1ron-retorts, with 
caſt-iron receivers. filled with water, and 
luted to the necks of the retorts. Each of 
theſe is ſunk half into the furnace, with 
their necks. much inclined into the receivers. 
They are filled with 2 cwt. of quickſfilver, 
to which is added 1-2 or one pound of gra- 
nulated lead. The tubulated opening of 
the retort, and the neck of the receiver, 
muſt be carefully luted with refractory clay. 
The fire ſhould . be briſk, and the whole 
body of the retort be covered with the 
burning fuel. The quickfilver riſes up in 
the form of vapour, and paſſes over into the 


receiver, 
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receiver, where it is eondenſed, collected 
into drops, and falls to the bottom of the 
water. All the auriferous ſilver remains be- 
hind united with the lead, which, if it 
ſhould ſtick to the bottom of the retort, may 
be melted in it by a coal-fire, and poured 


out into an ingot, to be afterwards put to the 
teſt or cupellation, | 


Fe urther treatment 42 uſe of the triturated 


refidua which Save gone thro ugh the greg 
of amalgamation. 


The reſidua commonly e contain ſome gold 
and filver, more or leſs, according as they 
were well or badly pulverized, calcined, 
fifted, triturated and waſhed, If the reſi- 
duum ſhould contain more than 1 oz. percwt. 
and raw uncalcined particles appear in the 
fame, it will be adviſeable to calcine it once 
more with an addition of 4 per cent. of ſalt, 
and to let it undergo ſecond amalgamation. 
If it ſhould be of an equal fize and per- 
fectly calcined, it ſhould be mixed up with 
new ſtuff, or triturated once more by it- 
ſelf. 


2 If, 


= 


If, on the contrary; the reſiduum is fl- 
very in conſequence of the imperfe&t waſh- 


K ing and ſeparation of the quickſilver and 
| amalgam, it muſt be waſhed over again more 
y | abundantly diluted with water. 

d The lixivia containing copper are preci- 
e pitated by iron. 


(Note reſpecting the cold amalgamation mentioned at p. 84.) 
Conſidering the complex apparatus for the warm amalgamation, 
the wear and lofs of the copper-boilters, the unequal produce, and 
7 the expence of firing (all which are now avoided) the cold amalga- 

| mation is, as Mr. Raſpe obſerves, a noble improvement of the pro- 

ceſs, It was what Baron Born always aimed at, though his attempts 


| were unſucceſsful. Mr. Gettert, at Freyberg, firſt ſucceeded in it, 
uſing wooden cylindrical churns with perpendicular piſtons, laid 
4 over with copper-ſheeting, which, by a quick motion up and down, 


produce a ſtronger trituration than the rotatory horizontal motion 


F of barrels, and at the ſame time prevent the poſſibility of producing 
4 fublimate or mereurius dulcis, by the exceſs of marine acid acting 
S upon the quickſilver, to which that acid has leſs affinity than to 
copper. His very firſt experiment was attended with uncommon 
a facceſs; for, by cold churning, he extracted the ſilver from pulve- 
. rized ore, which contains but 34 oz. per quintal, in the courſe of 
16 hours, fo completely that the leavings contained but 2 dwt. 
(The operation may even be finiſhed in 10 hours, which otherwiſe , 
; required 24). Upon theſe principles, the churning apparatus in 


wooden cylinders, has been adopted in Bohemia, with a perforated 
caſt-iron piſton, which by a crank motion, moves quickly up and 


| down. Though the whole is put in cold, yet at the end of the ope- 
ration, it heats in conſequence of the quick trituration and motion 
of the piſtons. 
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At Freyberg this cold amalgamation is performed in a mill which 
turns 8 large barrels, each holding ro quintals of ore. The ores 
are dreſſred to contain 4 0z. per-quintal, mixed with ro per cent. of 
falt, and calcined and ſifted in Baron Born's manner. When put 
into the barrels, * percent. of quicklime, and 34 Ibs. of water are 
added, and turned briſkly 2 hours, 36 turns per minute. The lime 
abſorbs the exceſs of acids. To counteract the decompoſition. of 
metallic vitriols and the precipitation of filver particles (which an 
exceſs of lime might occaſion) after two hours turning 2 per cent, 
of thin rolled iron chips, two inches ſquare, are thrown into the 
barrels, and turned with the ſame two hours. Then the quickſilver, 
+ quintal to x quintal of ore, is added, together with an additional 
4 per cent. of iron-chips, previouſly coated with a little copper, by 
immerſion in copper-water, in order to prevent the diſperſion of the 
quickſilver, and to catch and attract its ſmalleſt particles. After 
theſe laſt coppery-iron-chips and the quickfilver have been added, 
the barrels are turned flower, at the rate of 20 or 25 turns per 
minute. After 12 hours turning, all the filver is extracted, except 


14 dwt. per quintal, which cannot be further extracted by amalga- 
mation. | | 


XI. CHE- 
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XI. GHEMICAL NEWS. 


1 ſtony concretions that are frequently 


diſcovered in the inteſtinal canal of 
horſes are found (Annales de Chimie for Ja- 
nary 1792) to conſiſt of phoſphoric acid, 
vitriolic acid, volatile alkali, magneſia, ar- 
gillaceous earth, calx of iron, and filiceous 
earth. : FR 
Mr. Giobert (ibid.) aſſerts, that, contrary 
tothe experiments of Scheele, Bergmann, and 


- Morveau, he has frequently obtained from 


calculi of the urinary bladder which he has 
analyſed, phoſphorated lime (earth of 


bones) and filiceous earth. He adds that he 


has in his collection ſome ſpecimens that 
are* wholly filiceous. He promiſes, at 
ſome future period, an extenſive ſet of expe- 


riments on this ſubject. 


According to Mr. Bartholdi (ibid.) madder- 
Hot contains vitriolated magueſia. 


* That appear to be? 
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At Freyberg this cold amalgamation is performed in a mill which 
turns 8 large barrels, each holding rok quintals of ore. The ores 
ate dreſſed to contain 4/02. per-quintal, mixed with xo per cent. of 
falt, and calcined and ſifted in Baron Born's manner. When put 
into the barrels, = r percent. of quicklime, and 34 Ibs. of water are 
added, and turned briſkly 2 hours, 36 turns per minute. The lime 
abſorbs the exceſs of acids. To counteract the decompoſition. of 
metallic vitriols and the precipitation of filver particles (which an 
exceſs of lime might occaſion) after two hours turning 2 per cent. 
of thin rolled iron chips, two inches ſquare, are thrown into the 
barrels, and turned with the ſame two hours. Then the quickſilver, 
+ quintal to x quintal of ore, is added, together with an additional 
4 per cent. of iron-chips, previouſly coated with a little copper, by 
immerſion in copper-water, in order to prevent the diſperſion of the 
quickſilver, and to catch and attract its ſmalleſt particles. After 
theſe laſt coppery-iron-chips and the quickſilver have been added, 
the barrels are turned flower, at the rate of 20 or 25 turns per 
minute. After 12 hours turning, all the filver is extracted, except 


1 dwt. per quintal, which cannot be 1 extracted by amalga- 
mation. | 
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XI. GHEMICAL NEWS. 


PHE ſtony concretions that are frequently 
diſcovered in the inteſtinal canal of 
horſes are found ( Annales de Chimie for Ja- 
nary 1792) to conſiſt of phoſphoric acid, 
vitriolic acid, volatile alkali, magneſia, ar- 
gillaceous earth, calx of iron, and filiceous 
earth. 

Mr. Giobert (ibid.) aſſerts, that, contrary 
tothe experiments of Scheele, Bergmann, and 
Morveau, he has frequently obtained from 
calculi of the urinary bladder which he has 
analyſed, phoſphorated lime (earth of 
bones) and filiceous earth. He adds that he 
has in his collection ſome ſpecimens that 
are* wholly filiceous. He promiſes, at 
ſome future period, an extenſive ſet of expe- 
: riments on this ſubject. 

According to Mr. Bartholdi ibid.) madder- 
Dot contains vitriolated magneſia, 
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XII. NEW OBSERVATIONS ON 


AIR AND FIRE. 
' "AND ON THE | 


FORMATION OF WATER; 


By Mr. SCHEELP*. 


I Here take the liberty of communicating 

to you my new ideas reſpecting air and 
fire. Upon this ſubje I publiſhed, in my 
Treatiſe on Air and Fire, ſeveral years ago, 
a theory which J deduced from a courſe of 
experiments of my own making; and as the 
doQrine of fire became at that time, and has 
fince continued to be, a favourite object of 
attention with the greateſt philoſophers in 
Europe, it is not to be wondered, that a 


* Dr. Crell has juſtly remarked (ſee his Life of Scheele, in the 1ſt 
rol. of this Journal, page 18) that although the Author's reaſoning 
in the courſe of thefe New Obſervations diſplays great ingenuity, 


jet it does not carry perfect conviction with it. 
Tranſlator. 
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number of new phenomena ſhould have been 
brought to light, which, however, inſtead 
of making againſt, rather tend to confirm 
my theory. | | 

My account of the formation or ſyntheſis 
of heat and light from the union of empyreal 
air with. more or leſs phlogiſton, was not 
.much liked ; yet what other concluſion 
could I Aer (when 1 found that a mixture 
of empyreal and iaflammable air difappeared 


after undergoing inflammation#®) but that 


the empyreal air in union with the inflam- 


mable principle eſcaped th rongh the glaſs, 


fince on the outſide of the glaſs veſſel, in 


which the combuſtion took place, nothing 
could be perceived but heat and light? 
Moreover, on performing the combuſtion in 


cloſe veſſels over water, I could not perceive, 
though I repeated theſe experiments in vari- 
ous ways, any difference or alteration in the 
water. Hence I never once thought of 
weighing the reſiduum after the combuſtion 
of phoſphorys ; for 1 concluded that it 


* Treatiſe on Air and Fire, 9 45, 46. 


would 
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would probably weigh leſs, but by no means 
more, than the phoſphorus that was employ- F 

ed, fince ſo much of the empyreal air ap- 
peared to be loſt, or to fly off in the act of 
combuſtion. Mr. Lavoifier, however, found 

that the acid refiduum gained in weight as | 
much as equalled the weight of the empyreal 

air, in which the phoſphorus was burned. 
Hence it ſtruck me, that this increaſe of 
weight might be aſcribed partly to the heat 
combined with the acid refiduum, and partly 
to the moiſture which the empyreal air al- 
ways contains; yet it appeared to me that 
| this would hardly counterbalance the whole 


g weight of the loſt empyreal air. 
5 In like manner I formerly aſcribed the 
g increaſed weight of metallic calces to the 


abſorbed heat, But I was not afterwards 
5 quite ſatisfied with this opinion, for ſeveral 
reaſons, I now find, however, as little ſa- 
tisfaction when I attempt to account for the 
reduction of metallic calces and the forma- 
tion of ſulphur and phoſphorus, conformably 
to the lateſt experiments and concluſions of 
our greateſt philoſophers and chemiſts, men 
H 2 whom 
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has I hold in the higheſt veneration. So 
many doubts and difhculties ſpring up in 
my mind, that, before I am aware of it, 1 
get into a labyrinth, and ſcarcely know how 
to find my way out again, 


It is only from the accurate obſervations 
of a Lavoiſier that I derive any aſſiſtance in 
this ſtate of perplexity. How frequently 
have I fired a mixture of inflammable and 
empyreal air, and how conſtantly have 1 
obſerved a moiſture in the glaſs veſſels, as 
foon as the inflammation was over? But I 
concluded that empyreal air always contains 
humidity, and I ſuppoſed that the inflam- 
mable air, too, might take up ſome watery 
particles from the vitriolic acid. Nay, the 
very flame of the taper employed to fet fire 
to the mixture, may give out moiſture, fince 
the ſmoke or flame, immediately after the 
exploſion has taken place, is forced back 
again, by the external air, into the mouth 
of the flaſk or phial, in which the experi- 
ment is made: Hence too, the air contained 
in the phial, after the inflammation has 

taken 
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taken Phae. ſmells like the ſmoke of a can- 
dle. 
Einer I. To ſatisfy myſelf in this 
matter (though Ido not entertain the ſmall- 
eſt doubts reſpecting the truth of Meſſrs. 
Lavoiſier's and Cavendiſh's experiments) I 
filled a flaſk or. bottle, capable of holding 
16 ounces of water, with coarſely pounded 
pot-aſh, and after having ſhaken out three- 
fourths of the ſame into a bladder contain- 
ing inflammable air, I corked the bottle 
tight. Twenty-four hours afterwards, I 
emptied out the cemaining portion of the 
pot- aſh into another bladder containing em- 
pyreal air; (1 had extracted this empyreal air 
from nitrethe day before, and into the blad- 
der which was tied to the retort I had put 
a a handful of pounded pot. aſn) and I then 
introduced into the mouth of the bottle or 
flaſk a red-hot wire. As ſoon as the ex- 
ploſion was over, I obſerved the inſide of 
the bottle to be covered over with moiſture, 
ſo as to reſemble the ſweat (as it is called) 
on the cold panes of the windows in warm 
rooms, I was now convinced that this hu- 
H 3 | midity 


4 
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midity muſt be combined with empyreal air 
as an eſſential component part; for inflam- 
mable air, on account of its lightneſs, can- 
not contain any; and any watery particles 
which theſe two kinds of air might chance 
to have mechanically mixed with them, is 
very eaſily ſeparated by means of the pot- 
aſh*. Meſſ. Lavoiſier and Cavendiſh weigh- 
ed the water which was produced in the 
combuſtion of theſe two kinds of air, and 
found the weight of it to be exactly equal 
to the weight of the two airs that had diſ- 
appeared. It is very probable, hdwever, 
that both kinds of air might contain ſome ac- 
cidental humidity, which uniting, after the 
inflammation, with the water that is eſſen- 
tial to the compoſition of the empyreal air, 
'might add a little to the weight of the pro- 
duct; It is, moreover, poſſible, that a body 


* Pet-aſh, quicklime, pyrophorus, oil of vitriol, &c. render air, 
in bottles cloſely corked, ſo dry, that on hanging therein a flip of 
paper written upon with ſympathetic ink of cobalt, the writing be- 
comes green. In like manner this dry air calcines (or renders ef. 
floreſcent) alum, borax, Glauber's ſalt, cryſtallized mineral alkali, 
martial vitrivl, Oil of vitriol dries the air moſt effectually apd 
ſooneſt. | | | 


expanded 
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expanded into an aerial form, may have a 
greater weight when brought back again to 
2 condenſed or fixed ſtate. I am further of 
opinion, that. the fire which eſcapes muſt 
have ſome, though. a very trifling, weight. 
By the term fire I mean not only the ſpe- 
cific heat which pre- exiſtel in theſe kinds 
of air (for this I conſider to be mecely acci- 
dental) but the fire which is produced by 
the union of the baſis of the empyreal air 
with phlogiſton. I cannot, therefore, per- 
ſuade myſelf that water conſiſts of. the baſis 
of empyreal air and phlogiſton 3, for, i in the 
above-mentioned experiments. of Mr. La- 
voiſier this water is actually precipitated, in 
conſequence of the union of the baſis of the 
empy real air (in which this water pre-exiſted 
as a component part) with Phlogiſton, to 
* which the aforeſaid baſis * a much ſtronger 
attraction. 


J. conſider empyreal air, 8 as an 
elaſtic fluid, compoſed of an univerſal, un- 
elaſtic faline baſis. {principium ſalinum) of a 
ſmall quantity of phlogiſton, and of a cer- 


tain proportion of water.—It is upon the 
| "x ſaline 
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faline principle that the'trong - attraction of 
this air to phlogiſton chiefly depends, And 
it is to the fame cauſe that we are priticipeſly 
to aſcribe the production of fire. It is, 
moreover, vety probable, hat the nitrous 
acid, if we could totaly deprive at of water, 
would yery much reſembſe the faline ipriv- 
ciple. Heat and the various Kinds ef light 
are, in my opinion, nothing but ſo many 
combinations of this n with ade 
or leſs phlogiſton. NSD. | . 
Pnhlogiſton is che cauſe of the Gdieſtyp of 
empyreal alr; all kinds of acids, tod, may 
be rendered volatile and elaſtic by means of 
| this principle. The warmth of the air is, 
as I have already faid, merely accidental or 
extraneous ; for it may be increaſed or di- 
miniſhed by the air- pump, juſt in the ſame 
Way as a ſpunge may be filled with water 
and emptied of it again by compreſſion, and 
yet the ſpunge itſelf remains eſſentially the 
fame. In like manner the elaſticity of heat 
and light is entirely owing to phlogiſton. 

The water which it contains is the prin- 
cipal cauſe of the weight of empy real - ; 
Shan or 
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for the falme principle and phlogiſton can 
not. weigh much, ſince inflammable air i is fo 
light. Now, in flammable air oonſiſta of the 
ſaline principle and a large propommiom bf 
phlogiſton, or, what amounts to the ſame 
thing, of heat and phlogiſton. Inflamma- 
ble air cannot contain Water ag a Gompogent 
part, ſince it may be <x360-Qed ee 
by heat alone. 

This being . He ente ade 
and empyreal air be fired together! The 
baſis or principium ſalinum of che latter 
immediately attracts the phlogiſton of: the 
former; hence heat and light are produced. 
The ſpecific heat of both kinds of: air is im- 

mediately ſet at liberty, and this ire *, in 
conſequence of its extreme ſubtilty: and 
elaſticity-penetrates through the glaſs veſſel. 
The water abandoned by the empyreal air 
and the ſaline e not being Aula. by 


Nt By ti the word 5 I always mean a 8 of heat and light. 
Of theſe two elaſtic bodies, the latter contains the greateſt quantity 
of phlogiſton (Treatiſe on Air and Fire, f 76). Fire, therefore, is 
2 ſubſtance compoſed of two elements. Hence, according to this 
doctrine, mentary fire is an eb expreſſion. 
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reaſon of its groſſer particles and weight, to 
paſs through the glaſs along with the fire, 
neceſſarily remains. * and collects it. 
mne. 3 . 
In this way I think we may „ene n 
for the other phenomena which empyreal 
zir exhibits with phlogiſtic bodies in gene. 
ral, Provided the following poſition be grant. 
ed: viz. Acids and metallic earths have in 
their pureſt tate (a ſtate in which we pro- 
bably have never yet ſeen them) a very 
ſtrong attraction for a certain quantity of 
water, when they are deprived of their-phlo- 
giſton; and, vice verſa, theſe acids and me- 
tallic earths part with this water again, as 
ſoon as they recover their phlogiſton. With 
regard to acids, it is a fact that they are 
either never free from water, or, if they are 
in a dry or ſolid ſtate, they ſtrongly attract 
humidity from the air. In the caſe. of the 
metallic earths it is not fo eaſy to eſtabliſh 
this poſition ; but as they may be confidered 
as ſo many ſpecies of fixed acids (I need not 
quote in proof of this the now well known 
acid nature of arſenic and molybdæ na) it is 
very 
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very probable that they alſo may combine 
very intimate! y "os a _ 2 * 
water. nn 

According to this doQtine, which 1 Jook 
upon as ſomething more than a mere hypo- 
thefis, when a bit of phoſphorus, for inſtance, 
is burned, the ſaline principle of the em- 
pyreal * air unites with as much phlogiſton 
as is neceſſary to produce fire, which fire 
(together with the ſpecific heat which this 
air had [previouſly abſorbed) — ; 


principle, joins itſelf to the acid of the phoſ- 
phorus ; ; and hence proceeds the una 
tion of weight. 

Experiment II. 1 provided myſelf (in the 
manner deſcribed in Experiment I.) with a 
perfectly dry empyreal air, with which I 
filled a matraſs or phial which had been pre- 
viouſly ſtuffed full with dry ſand. I after- 
wards introduced into the matraſs a piece 
of red-hot charcoal, and let it burn till it 
became extinct. After the whole was be- 
come cold, I did not diſcover the leaſt trace 
of humidity in the veſſel; but inſtead of 
empyreal 
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empyreal air, I had now a quantity: of aerial 
acid or fixed air. Hence. it follows, that 
when the atrial acid unites with phlogiſton 
(for tit! is ſo united in the ſtate, in Which it 
in charcpal) it lets go: its Water; but 
wheat. ſeparates. therefrom, and. re-aſames 
its. former claſticizy,. it, gets back again its 
water (whigh. 
parts in its Lt Nate) from the cmpyreal 
ai... ENT iv, a8 
. Experiment | III. 4 . à little ſalphur 
in 2. glaſs veſſel. Two hours ray 
when the ſmoke or fumes, had ſubſided, 1 


found ſome. moiſture. here and there on the 
inſide of the veſſel. 


aperiment IV. Into 2 „ ankle of 
bolding' about 40 ounces of water, I poured 
2 lixtle oil of vitriol, and after having ſuſ- 
pended therein a lip of paper written upon 
With ſympathetic ink of cobalt, I ſtopped 
tbe mouth of the matraſs cloſely, In the 
courſe of half an hour, the Writing became 
viſibly green; but notwithſtanding this, I 


let the matraſs remain fo 24 hours. I then 
burnt adittle ſulphur, in a ſmall iron ſpoon, 


_— 
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in this air. On taking out the _— I 
cloſed the mouth of the matraſs again, but 
did not afterwards find the leaſt moiſture. 
On inverting” this matraſs in a veſſel of 
water, ſome of the water roſe up into it; 
a proof that the water abſorbed the vitriolic 
air. 

 Reperiment v V. When 1 repeated this e ex- 
periment, and held a ſpunge wet with cold 
water upon the outſide of the matraſs againſt 

which I directed the flame of the ſulphuc 
that was burning within, I found, when the 
fumes had ſubſided, ſome, though very little, 
moiſture depoſited on this part of the veſſel. 
It ſeems therefore, to be a matter of certainty, 
that water enters into the compoſition of 
vitriolic air; and it is probable, too, that 
this air, as well as the atrial acid, contains 
as much water as an err quatiiey of em- 
pyreal air: 

In the calcination of metals the ſame 
thing takes place. The empyreal air robs 
them of their phlogiſton, and their earth 
robs the empyreal air of its water. This 
accounts for the increaſed weight of metal- 
lic 
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lie calces. Now it might be expected, that 
in the reduction of theſe calces either with 


or without the addition of phlogiſton, the 
water which had ſo intimately combined 
with them, ſhould. appear again ; ; hut this 


| 18 not the caſe. 


(To be continued.) 


XIII. MISCELLANEOUS 
' REMARKS BY Ms. SCHEELE, 


IN LETTERS FROM HIM TO DR. ETZ. 


* peruſing the 11th part of the Lateſt 
Diſcoveries in Chemiſtry, I have met 
with ſeveral paſſages upon which I ſhall take 
the liberty of making a few remarks. 
Page 6. Mr. Girtanner thinks that “ iron 
is frequently held diſſolved in mineral waters 
without the help of an acid,” In this opi- 
nion 


- aw — 
” : A 
= =o. - 4 \ a 
l \ * * P 2 N = — 2 mm — — - +» 
2; ip > : V« Au p N N Ow 3 — EI _—— — — — — - — - 6 
\ 8 . \ _ _ ry - — - — — 92 
- 5 g > Aur Y 5 . > 2 * 3 - PTY — = 4 - T4 - — LY 2 
r = — — 7 . — ö 
* — 5 — — — * £ 0 _ 4 — _ =_ . =o 
* n — —— > ----— 32 2 — — 2 x F * 2 S * — — — — _ * 
— 5 — „ q _ — 2 1 2 
* 


2 
— —-— 


— 
—_— _ 

1 

—_ \ ITY 


— 


2A — * 
22 5*— Sa» — 
OT x 


-we+—- 


L 111 J 


nion he will find few diſpoſed to coincide 
with him; for, if a proper inveſtigation be 
made, the menftruum will be —_ — 
vered. FN 

Page 13. The ſalution of the dephlogiſ- 
ticated earth (or calx) of iron is not affected 
by tincture of galls.” The fault in this caſe 
is ſufficiently obvious. Mr. Girtanner em- 
ployed too much acid in the ſolution of the 


ferruginous earth 3 We know that ink is 


rendered colourleſs by acids. 


Page 18. An anonymous writer quotes 
Mr. Wiegleb, as having prepared an aurum 
fulminans, by precipitating gold (from its 
ſolution in aqua regia) - with lime - water. 
But this experiment of Mr, Wiegleb's was 
not made with ſufficient accuracy ; for it is 
certain that no aurum fulminans can be ob- 
tained without the preſence of volatile al- 
kali. I know from my own experience that 
a very flight pittance of volatile alkali is 
ſufficient for the production of a weak au- 
rum fulminans. 

We ſee how a white ſaline powder is 


formed round the mouths (where, after fre- 
quent 


| 
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quent effuſion of the contents, a; little of the 
acid-always remains. adhering) of the bottles 
in wbich we keep the marine andi vitriolic 
acids: Now, if a little pot-aſh is rubbed 
on this part of the bottles, the ſmell of vo- 
htite al kali is perceived; whenee it appears 
that this white matter is a fal ammoniac. 
Fbe air of the rooms in which we fit or 
ſleep is conſtantly mixed with volatile alkali ; 
we cannot, therefore, be too careful in pre- 
venting the acceſs of ſuch air, not only iu 
the preſent inſtance, but likewiſe in all 
other nice experiments. A calx of gold 
which was not before capable of exploding, 
after-lying uncovered in my room only a 
fortnight, was converted into a weak aurum 
fulminans; for the calx of gold has, we 
know, ſuch a ſtrong affinity to the volatile 
alkali, that it decompoſes every kind of fal 
ammoniac. Hence, in my Treatiſe on Air 
and Fire, I have conſidered fulminating gold 
as a kind of falt: For, as the experiments 
there related prove beyond all doubt that it 
contains volatile alkali, we cannot refuſe to 
place it among the number of ammoniacal 

5 | | falts. 
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ſalts. The volatile alkali is likewiſe the 
cauſe of the augmentation of weight. This 
writer certainly has not read what 1 have 
ſaid on this ſubject; otherwiſe he would 
not have invented ſuch a ſtrained and far- 
fetched theory of the fulmination, which is 
principally to be aſcribed to the air that is 
penerated by the decompoſition or deſtrue- 
tion of the volatile alkali. 

Page 99. I will take upon me to ſay, 
that ait which is blown from a pair of 
bellows over melted nitre, is not in the leaſt 
degree altered ; it only. becomes mixed with 
the empyreal air which is thrown out from 
the nitre. | 

Page 177. The acetous acid in ardent 
ſpirits diſtilled from grain is certainly not 
the true cauſe of their diſagreeable taſte. If 
a weak ardent ſpirit be examined during its 
expoſure to a very intenſe cold, it will be 
ſeen to be of a whitiſh colour; in ſome in- 
ſtances it will let fall a white ſediment, 
which, when ſeparated from the ſpirit, and 
held over the fire in a ſilver ſpoon, melts 
like fat. This oil has a very offenſi ve 
Vol. III. No. 2. I ſmell, 


„ 
ſmell, and if diſſolved in French brandy, it 
communicates to it the ſame unpleaſant taſte 
which malt ſpirits have. Hence I conclude 
that this oil, which is extracted from (rye, 
barley, or other) grain by fermentation, is the 
true cauſe of the nauſeous taſte of common 
ardent ſpirits, 

Page 231, Is mentioned Mr. Gottling's 
opinion, that my mercurius dulcis obtained 
in the humid way, is an unſafe preparation, 
fince it is not turned ſufficiently black by 
lime water. But I can aſſure Mr. Gottling 
that, if it be properly edulcorated, it does 
not contain the ſlighteſt veſtige of ſaper- 
fluous ſublimate. If it did, the. Medical 
College at Stockholm would certainly have 
expunged it from their third edition (it was 
firſt admitted into the ſecond edition) of 
the Swediſh Pharmacopœia. And what is 
the black colour which the mercurius dul- 
cis receives from lime water, but mercury 
ſeparated in its metallic ſtate? The lime 
water abſtracts the marine acid from a por- 
tion of the corroſive ſublimate ; this muri- 
ated lime diſſolves the remaining portion of 


the 
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the corroſive ſublimate, in the ſame manner 
as fal ammoniac and common falt do, and 
then the mercury becomes free. Now, as 
my mercurius dulcis is finer and more di- 
vided than that which is prepared accord- 
ing to the old method, by levigation, even 
though it ſhould be triturated for a whole 
year—it naturally follows, that, in order to 
ſeparate the mercurius vivus Hom it, there 
is required (on account of the greater num- 
ber of ſurfaces upon which the lime water 
muſt act) a much greater quantity of lime 
water than in the caſe of the mercurius 
dulcis prepared by levigation. This pro- 
bably is the circumſtance which has been 
over looked by Mr. Gottling: He did not 
employ a ſufficient quantity of lime water. 


As long as Mr. Landriani is incapable of 
generating other acids from the atrial acid, 


practical chemiſts will not be very ready to 


ſubſcribe to his opinion, that this acid is 
the ſource of all other acids. 
examine his proofs, and we ſhall eaſily be 


led to draw oppoſite concluſions, 
I 2 The 


Let us only 
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The fixed at or 4Erial acid which he ob- 
tains in the diſtillation of vitriolic æther, i 18 
| unddubtedly owing to the decompoſition of 
4 portion of the ardent. ſpirits; the ſame 
thing happens if the nitrous, arſenical, or 
6thbr acids are employed in this diſtillation. 
| The atrial acid or fixed air which he ob- 
tains in the reduction of the calx of mer- 
cury* with charcoal, evidently proceeds from 
the charcoal. That he previouſly expelled 
the fixed air from the charcoal, proves no- 
thing; for in the diſtillation of the mer- 
curial calx, the phlogiſton of the charcoal 
combines with the nitrous acid of the 
quickſilver, and fixed air is then immedi- 
ately diſengaged: or, what amounts to the 
ſame thing, the pure or empyreal air which 
is ſeparated during this reduction, feizes the 
phlogiſton of the charcoal, and hence the 
fixed air which is ſeparated from this phlo- 
giſton, neceſſarily makes its appearance. 
I know that, according to an opinion 
which is not yet eſtabliſhed by ſufficient 
proofs, the atrial acid is compoſed of pure 


Red precipitate. 


air 
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air and phlogiſton. This is Mr. Kirwan' 8 


opinion. I have no doubt that the baſis of 
all acids is contained in empyteal air; but 


with reſpect to its converſion into fixed air, 


Iwould maintain the very reyerſe of what Mr. 


Kirwan does; viz, that in order to become. 
fixed air it muſt loſe a part of its phlogiſton®, 
and in order to appear in the form of nitrous 
acid, it muſt be deprived of all 1 its pblogiſ- 


ton. 


The proof that this pure air is a e erde 


by the electrical ſpark into fixed air, is very 
equivocal, The knowledge of the nature of 


this ſubtle matter, as well as of many other 


things, is reſerved for our poſterity, It 
would not be difficult to ſhow that the em- 


pyreal air is dephlogiſticated in this electri- 


cal proceſs, I ſet a great value upon all 
Mr. Kirwan's obſervations; and if I do not 
admit this hypotheſis of his (viz. that fixed 


air conſiſts of phlogiſton and pure air) it is 


becauſe my own experiments ſeem to prove 
directly the contrary. 


* Mr. Scheele ſuppoſes that phlogiſton enters into the compoſi- 
tion of empyreal air. See the preceding obſervations on air, &c. 


1 He 
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; He reduces calx of mercury with iron- 
filings, and gets fixed air, inſtead of pure 
air. If T am not miſtaken this experiment 
was firſt made by Dr. Prieſtley. I have re- 
peated it, 2nd have in like manner obtained 
atrial acid in great abundance. The air 
which came laſt out of the retort was in- 
flammable. I cannot think, however, that 
this atrial acid was generated during the 
reduction ; on the contrary, I believe it to 
have pre- exiſted in the iron. We know 
that iron is ſeldom, or perhaps never, free 
from more or leſs plumbago ; which, in this 
diſtillation, is decompoſed or deſtroyed by 
the empyreal air, This air combines with 
the phlogiſton of the plumbago, -and hence 
fixed air is neceſſarily diſengaged, and col- 
lected in the receiver. 


But why are iron-filings always employed 
in ſuch experiments, and not the purer me- 
tals? I took one ounce and a half of per- 
fectly clean copper-filings (I fay perfectly 
clean, for the leaſt impurity 1s ſufficient for 
the produQion of fixed air) mixed the ſame 
with ten ſcruples of mercurial calx prepared 


with 
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with nitrous acid, and diſtilled this mixture 
in a very clean ſmall glaſs retort. At firſt 
there came over red vapours, which proceed- 
cd from- the nitrous acid that ſtill adhered 
to the mercurial calx; the quickſilver was 
then reduced; the air in the retort, after 
the apparatus was become cold, was found 
to be not at all increaſed, but rather ſome- 
what diminiſhed. It extinguiſhed flame, 
but I did not diſcover the {lighteſt veſtige 
of atrial acid. The extinction of the flame 
was owing to the phlogiſton which the ni- 


trous acid communicated to the pure air in 


the retort. I repeated this experiment with 
mercurius calcinatus per ſe, and with the 
ſame reſult, except that the air in the retort 
Was unaltered ; for in this caſe no nitrous 
acid was preſent, | 


The proceſs with the lead amalgam, from 
which fixed air is ſaid to have been obtain- 
ed by diſtillation, appears to me to be quite 
as exceptionable as the concluſion reſpecting 
I 4 the 
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the origin of the fixed air which is procured 
in the reduction of the mercurial calx by 
iron-filings. I prepared a very pure amal- 
gam from fiye parts lead and four quick- 
filver. Of this 1 introduced a ſmall quan- 
tity into a new bottle, provided with a glaſs 
ſtopple. I ſhook the bottle very ſtrongly 
for a few minutes, in order to colle& the 

duſt that might be in it, and then cleared 
out the amalgam again. (During this vio- 
lent ſhaking ſomething might be rubbed of 
from a common cork, and hence I made uſe 
of a glaſs ſtopple ; for, as. I have before 
mentioned, the ſlighteſt impurity is capable 
of giving a different turn to the experiment.) 
After this I put the remainder of the pure 
amalgam, which weighed one ounce and a 
half, into the bottle that had been cleaned 
out in this manner, and ſhook it yiolently 
for a whole hour, during which time the 
inſide of the bottle became lined with a 
black coating, and the amalgam was con- 
verted into a black powder. This powder 
I put into a new ſmall glaſs retort, which 
1 in like manner previouſly cleanſed by means 
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of a little of this powder, from any duſt that 
might chance to be lodged in it, and then 
ſubjected it to the fire. The crackling noiſe 
which Dr. Prieſtley noticed during the diſ- 
tillaticn I alſo perceived; the Muickſilver 
was ſublimed; but I diſcovered ſcarcely any 
trace of fixed air: The air in the retort 
appeared to be ſomewhat diminiſhed, and 
extinguiſhed flame. 

Neither does the fixed air procured by 
mixing nitrous air and pure air together, 
prove any thing ; for, if the nitrous air be 
previouſly agitated well with milk of lime, 
there is not to be perceived the ſlighteſt veſtige 
of fixed air; but if this be not done, ſome 
| fixed air always ſhows itſelf as ſoon as the 
mixture is made, and the diminution of the 
pure air takes place. This fixed air muſt 
proceed from the nitrous acid; from the 
metals it cannot originate. I have procured 
it from nitrous air ohtained from all metals 
that are capable of yielding nitrous air. 
The atrial acid obtained in diſtilling per 
ſe,, the calces of the baſe metals, was attract- 
ed by thoſe calces from the atmoſphere, in 
N the 
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the ſame manner as it is attracted by quick. 
lime. 

The inflammable air procured from me- 
tals cannot be conſidered as pure phlogiſton, 
It is a mixture of phlogiſton and the matter 
of heat, as I have ſhown in my Treatiſe on 
Fire; and muſt be reckoned among the num- 

ber of the ſimpler inflammable bodies, ſuch 
| as ſulphur, phoſphorus, &c. I look upon 
it to be proved, that this air is formed or 
generated during the treatment of the me- 
tals, in the ſame manner as the inflammable 
air which is obtained in the diſtillation of 
charcoal with cauſtic fixed alkali. 


If an amalgam of lead is put into a bottle 
of water, well ſtopped, it deprives the water 
of its pure air, in the courſe of a few days; 
as is proved by the vitriolic teſt; I mean 
the green precipitate which is formed, on 
diſſolving about a couple of grains of martial 
vitriol in an ounce of this water, and after- 
wards adding thereto two or three drops of 
lixivium tartari, previouſly diluted with about 
two drams of the ſame water. If common wa- 
ter is uſed for this experiment, the martial 

pre» 
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precipitate immediately becomes yellow; 
that is to ſay, it is calcined by the pure air 

contained in the water, 


* * 


. 4 


The letter which follows this (in the firſt 
vol. of Crell's Annals for 1785) is only an 
abſtract of Mr. Scheele's experiments and 
obſervations on æther, which have been al- 
ready laid before the Engliſh reader, at full 
length, by Dr. Beddoes, in his tranſlation of 

the Author's firſt Eſſays. We therefore 

deem it unneceſſary to inſert the aforeſaid 

letter in this collection. Epi ros. 


The acid ſalt which Mr. Hermbſtadt has 
pbſerved in the juice of cherries, was diſ- 
covered by myſelf (in the courſe of my late 
experiments upon the acid juices of the 
Swediſh fruits“) in a' variety of juices. But 
as J found it to be preſent only in very 


geg the ſecond vol. of this J ournal, page I. 
ſmall 
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ſmall quantity, I purpoſely omitted to make 
mention of it in my paper on the; Acid of 
Fruits and Berries. | 
It is not tartar, though it pollelſes acidity, 
and is pretty difficult of ſolution ; but con- 
fiſts of calcareous earth aper totes with 
acid of apples. When burned (during which 
no tartarous ſmell is perceived) it yields 
white aſhes, which are not fixed alkali, but 
calcareous earth. This ſalt may be arti- 
ficially prepared, by faturating chalk with 
acid of apples, or with the juice of ber- 
" berries; filtrating the ſolution, and then 
adding thereto a large quantity of the acid 
of berberries or apples, and letting it eva- 
porate ſpontaneouſly in the open air. When 
the liquor has acquired the conſiſtence of a 


ſyrup, it will ſhoot into a number of ſmall 
firm cryſtals. 


The thick or coagulated Adios which 
ſeparates during the ſolution of the acid of 
lemons in ſpirit of wine, conſiſts of a mu- 
eilaginous matter and a little limoniated 
neutral falt. According to the method 
which I formerly deſcribed, a pure acid of 


lemons 
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lemons may be prepared from the juice, 


even though it ſhould be 'in'a ſtate of fer- 
mentation, or be covered with mould, or (as 


ſometimes happens) ſhould contain an ad- 


mixture of acetous or vitriolic acid; and 
this cryſtallized acid never afterwards ſpoils. 
One dram of it diſſolved in one-twelfth of 
a kanne (a veſſel of the capacity of three 
cubic inches and one-third) gives a very 
pure and clear juice of lemons. By tri- 
turating one dram of it with three ounces 
of ſugar, we obtain a very delicate lemonade 


powder, to be uſed, for this purpoſe, in the 


proportion of two ſpoonfuls to a quart of 

ſpring water. This powder is preferable to 
the common lemonade cakes or lozenges, 
which are apt to get moiſt, 

Neutral ſalts formed with the ae 
acid of lemons, eaſily deliqueſce. 

The neutral ſalt formed with the volatile 
alkali, parts with its alkali by diſtillation, 
and the acid is deſtroyed. 

The ſolution of calcareous earth in this 
acid, prepared without heat, holds a good 

* deal 
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deal of ſuperfluous earth, which . ſeparates 
after expoſure to the open air for ſome days, 
or by boiling. 

Terra ponderoſa i with this acid, i is 
ſomewhat more ſoluble than limoniated cal- 
careous earth. 

Magneſia combined with * "a of 
lemons gives a falt which diſſolves readily 
in water : It is not, however, cryſtallizable, 
but puts on a gummy appearance. 


A ſaturated ſolution of the aluminous 
earth in this acid, lets fall a precipitate in 
the ſame manner as the ſaturated calcareous 
ſolution. 

Acid of lemons diflolves no mewls except 
iron and zinc; both which give out (dur- 
ing their diſſolution) inflammable air. The 
laſt mentioned ſolution, when brought to 
ſaturation, depoſits a ſalt of zin. 

Among the metallic ſolutious, that of 
calx of mercury in the acetous acid is pre- 
cipitated (by acid of lemons) in the form of 
a white powder; this is alſo the caſe with 
acetated lead. The laſt mentioned precipi- 


of - tate 
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tate 18 is re· diſſolved on the addition of nitrous 


acid, provided the precipitate do not con- 
tain (along with the acid of lemons) vitrio- 


lic acid. 


De remainder of Mr. Scheele, Letters ſhall appear in the nexs 
Number. ] 


. XIV. EXPERIMENTS ON 


WOLF R AM; 


By PROFESSOR GMELIN. 


Experiment I. 
F finely pulverized Wolfram (freed from 


its matrix and heterogeneous matter as 
thoroughly as poſſible, and of the ſpecific gra- 
vity 5,705) Itook one ounce, and after tritu- 
rating it well with four ounces of perfectly dry 

pot- 
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pot-ath, 1 melted it in a large! iron crucible, 
furniſhed with a lid or cover that fitted ex- 
actly. As ſoon as the whole was melted, 
I poured it out upon a hot iron plate. It 
was of a dark and dirty green colour, and 
readily attracted moiſture from the air. When 
it was become cold, I pounded it, put it into 
a glazed earthen veſſel, poured upon it 48 
ounces of boiling water, kept it boiling for 
about an hour, and afterwards ſuffered'it to 
cool. I then poured all the lixivium upon 
a filter of folded blotting paper. The li- 
quor ran through clear, and there remained 
upon the blotting paper a black powder, 
which after edulcoration and drying — 
only two drams and a half. 

Experiment II. To the clear liquor thus 
obtained (Experiment I.) I continued to add 
nitrous acid, till there ceaſed to be any ef- 
ferveſcence. On the very firſt addition of 
the acid, white clouds were produced, not 
unlike thoſe which take place on the addi- 


* There remained in the crucible a good deal which would not 
pour out with the reſt, and which could not afterwards be entirely 
rinſed out by hot water, 

tion 
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tion of fixed alkali to a ſolution of alum; 
but. theſe at firſt ſoon diſappeared, eſpecially 
on ſhaking the veſſel : At laſt, however, the 
liquor- became turbid throughout, without 
becoming clear again when ſhaken; it ſmelt 
ſomewhat like liver of ſulphur; and gradu- 
ally depoſited a greyiſh white powder. The 
whole was poured upon a filter of doubled. 
blotting j paper, and the powder that. remain- 
ed upon the filter was edulcorated with cold 
water, and dried. It weighed only 22 
grains, was turned yellow by aqua fortis, 
and bluiſh” grey by diſtilled. vinegar, - but 
was not ſoluble in either of them. 
Experiment III. The filtrated liquor was 
again made hot, and then ſet by in the cold 
for ſeveral days, whereby it became turbid, 
and depoſited : a freſh ſediment. It was then 
filtered again. By frequent repetitions of 
this treatment, I conſtantly obtained, beſides 
a quantity of regenerated nitre in fine cryſ- 
tals, more of the above-mentioned ſediment, 
which in proportion as the liquor was eva- 
porated acquired a yellower colour (pro- 


bably in conſequence of the ſuperfluous ni- 
Vol. III. No. 2. 1 trous 
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frous acid becoming more and more con- 


centrated).” It was completely ſoluble, in 
cauſtic Fpirit of ſal ammoniac, and When 
dried, weighed ſeven grains and a half. 


Experiment IV. Upon the black inſoluble 
reſiduum (Experiment I.) I poured nitrous 
acid ; an efferveſcence enſued with a ſmell 
of liver of ſulphur. | continued to add 
more acid, and endeavoured to promote its 
diffolving power by heat; but the greateſt 
part of the black powder remained undiſ- 
ſolved at the bottom of the veſſel. Its dark 
colour induced me to conclude it muſt con- 
tain manganeſe ; accordingly I threw into 
the liquor a Jump of ſugar, and heated it 
again: The diffolution was thereby pro- 
moted, and the nitrous acid became of a 
fiery red colour. I poured off the liquor, 
and filtrated it ; There ſtill remained be- 
hind ſome of the dark coloured powder, 
upon which I poured ſome freſh nitrous 
acid, threw in a Iump of ſugar, and ſub- 
jected the veſſel to a digeſting heat. In the 
courſe of a few days, the nitrous acid was 
become of a fiery red colour, and the ſedi- 

ment 
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ment of a light grey. I filtered off this * 
ſolution, and added it to that which 1 had 

poured off at firſt. 
Experiment V. To the whole of U fil 
trated liquor (Experiment IV.) I added Pruſ- 
fian lixivium or phlogiſticated alkali (care- 
fully prepared according to Bergmann's 
directions) in very ſmall quantities at a 
time, and I did not repeat the addition of 
the lixivium till the liquor was become 
clear again, and the precipitated matter was 
ſettled to the bottom, which frequently did 
not happen till ſeveral days had elapſed. I 
continued to repeat this treatment till the 
lixiyium ceaſed to produce any alteration in 
the liquor. The very firſt addition of the 
phlogiſticated alkali rendered the nitrous 
ſolution turbid and greeniſh, and it con- 
ſtantly became darker and darker by further 
additions. I now filtered the whole through 
two folds of blotting paper; the liquor of 
the firſt percolation was ſomewhat coloured; 
but by repeated filtrations it was, at length, 
rendered perfectly limpid and colourleſs. 


K 2 | Experiment 
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Experiment VI. This filtrated liquor (Ex- 
periment. V.) was not rendered in the leaſt 
degree turbid by lixivium tartari, nor did 
the portion of the liquor, upon which I made 
this experiment, when evaporated till only 
a fourth pt n * _ * 
tate. 
| Jihad VII. T * REIT axes 
filter, after edulcoration and drying, weigh- 
ed four drams and a half. It was of a dark 
blue colour, and its ſurface had a coppery 
luſtre, very much like good indigo, when 
it is rubbed with the nail. In order to find 
out how much it contained of manganeſe, 
which had fo clearly diſcovered itſelf in theſe 
experiments, and which, too, according to 
the united teſtimony of all modern mineralo- 
giſts, is contained in wolfram, I put the 
whole of this reſiduum into a glafs veſſel, 
filled it up with diſtilled water, and added 
(after Rergmann's method) a few drops of 
nitrous acid. I did not chuſe to add more 


of the acid, leſt it — * 2 of whe 
iron alſo. 5 | 


Experiment 
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— VIII. At the very feſt, and 
before heat was applied, the great number 
of bubbles which roſe up in the liquor gave 
manifeſt proofs of diffolution, Theſe bub- 
bles appeared in greater abundance when 
the veſſel was ſubjected to a digeſting heat, 
in Which ſtate it was left for a whole day; 
after which the whole was poured out upon 
a filter of blotting paper. The reſiduum 
upon the filter, aftet edulcoration and dry- 
ing, was wee to Rar OP; half an 
ounce. | | 
Experiment IX. 1 put this infoluble 1 re- 
Gduum (Experiment VIII.) into a crucible, 
and calcined it for ten minutes, ſo as to 
make it red hot throughout. It became of a 
ſteel grey colour, weighed only one dram 
and a half, and was attracted by the magnet. 
The teddiſh colour, however, which ap- 


peared in ſeveral parts of it, ſhowed chat it 
ſtill contained manganeſe. 5 


BY: 


Experiment X. That which remained un- 
diſſolved by the nitrous acid! in Experiment 
IV. conſiſted of white granules, lying in 
a grey jelly, and weighing, when thoroughly 

K 3 dried, 
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dried, 52 grains and a half. The common 
opinion that wolfram contains tin, its gene- 
ral reſemblance to tin ores, the circumſtance 
of its occurring (almoſt exclufively) in tin 
mines, added to the gelatinous appearance 
of the above-mentioned inſoluble reſiduum, 
led me to ſuſpe& it might be calx of tin: 
Accordingly I treated it with a flux which 
has been recommended for the reduction of 
the calx of tin; viz. I rubbed the aforeſaid 
reſiduum with two dramꝭ 15 grains of crude 
tartar, 17 grains and a half of nitre, and 28 
grains of reſin, all which had been previouſly 
reduced to fine powder. I divided this 
mixture into three parts, and threw each 
ſeparately (but not till after the immediately 
preceding portion had done deflagrating) 
into a red hot crucible, to which I after- 
wards applied a cover. When the whole 
was thrown in, and the deflagration was 
over, I increaſed the fire a little more. When 
the erucible was become cold, I found there- 


in a black ſpungy luwp, but no regulus or 
metallic globule. 


Experiment 
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Experiment XI. Having pounded. this 
maſs or lump (Experiment X. ) and melted' 
it in another freſh crucible with a ſtronger 
fire, 1 obtained a brown ſcoria, which at 
firſt was hard, but ſoon became ſoft and 
moiſt by expoſure to the air. On boiling 
it with ſpring water, it coloured the water, 
though little of it was thereby diſſolved. 


Experiment XII. To the watery ſolution 
of the alkaline wolfram · ſcoria (Experiment 
XI.) 1 added oil of vitriol, whereupon a 
ſmell of liver of ſulpbur was perceived, and 
the liguor became turbid, Being filtered 
through blotting paper, it left upon the 
filter a bluiſh grey powder, paſſed through 
limpid, but after ſome time acquired a y- 
blue colour. On evaporating it a little, it 
let fall a very fine blue ſediment. When the 
whole was again poured upon the blotting 
paper, there was left behind upon it about 
one grain and a half, and the liquor paſſed 
h perfectly colourleſs. 


Experiment XIII. The inſoluble reſiduum 
in Experiment XI. was partly of a tremu- 
lous conſiſtence, like jelly, and partly in a 
K 4 powdcry 
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poredery, form. 1 dried it and indeed it 
once more in A a ifong firs Linh dukt botar 


tain hel leaſt trace of (reduced) metal. 


Eꝛxperineve XIV. 1 put three drams four 
grains of pulverized wolfram into a matrafs, 
poured upon it ſome marine acid or ſpirit 
of ſalt, placed i it in a ſand-bath, and ſuffered 
the acid to boil gently. It ſoon acquired 
the fiery-red colour wh ich it always receives 


from i iron, 1 let it evaporate almoſt to dry- 
neſs, and then poured i in freſh ſpi irit of ſalt. 


586142 


This 1 repeated ſeveral. times, fur at length 


I. got a pretty conſiderable quantity of yel- 
low powder. After the liquor had ſtood at 
reſt for a ſufficient length 27 time, 1 decant- 
ed it as clear as poſſible upon a filter of tin- 
ſized paper; and when the” liquor had paſſed 
through, I lisiviated the filter firſt with 
diſtilled water, and then with cauſtic ſpirit 
of ſal ammoniac, in order to extract all the 
yellow powder that might chance to be 
upon it. After this I reihoved the funnel 
to another matraſs. To the refiduum in the 
firſt matraſs I added diftilled water, and af- 


terwards 
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terwards decanted off this water upon the 
firſt filter. When this liquor had run 
through, I further lixiviated the filter with 
cauſtic ſpirit of ſal #mmoniac, that 1 might 
not in this caſe alſo loſe any of the yellow 
powder. I now, too. repeatedly lixiviated 
the edulcorated lixivium with cauſtic ſpirit 
of ſal ammoniac, till the yellow colour en 
tirely diſappeared (which happened-prett 
ſoon) and nothing remained but a black 
powder, ſuch as the Wolfram was dt the 
firſt. I poured off the ſpirit of ſal ammo-· 
niac, which was tütbid and of a browniſh 
colour, upon a paper filter; and in order to 
extract all the ſoluble matter, I lixiviated 
not only the wolfram reſiduum, but like- 
wiſe the filter itſelf with diſtilled water. 
After the clear liquor had run through, there 


remained upon this filter, as well as _ 
the former, a browniſh matter. 


Experiment XV, I digeſted the inſoluble 
wolfram refiduum with freſh marine acid or 
ſpirit of ſalt, and repeated this treatment 
azain and again, conſtantly edulcorating the 
reſiduum, after the acid was decanted from 
it, 
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— oe of ſal ammoniac, I continued 
this, treatment till I bad uſed up 21 ounces 
of marine acid, and till there remained only 
19. grains of perfectly inſoluble, clear, white 
granules, The acid, and the water uſed for 
edulcoration immediately after the acid was 
decanted, I mixed all together (with Experi- 
ment XIV.) In like manner, I mixed toge- 
ther the whole of the alkaline liquor and 
the water uſed for edulcoration: immediately 
after. it. 8 

Experiment XVI. The alkalin ne 1 
(Experiment XIV. XV.) was colourleſs, 
and was little affected by lixivium ſanguinis 
(prepared according to Mr. Struve's direc- 
tions, and purified with diſtilled vinegar“) 
by diſtilled vinegar, or by a ſolution of ver- 
degris in the ſame. White oil of vitriol 
rendered it, at firſt, turbid like opal, and 


» Profellor Struve N his ohlogifticaes alkali with the 
vitriolic, or any other mineral acid. (Crell's Beytrage, v. 1. p. 10g.) 
It is Mr. Weſtrumb (ibid. * P- 68) chat employs che acetous acid 
for this purpoſe. 
| Tranſlator. 


on 
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on adding more of it, threw down a whitiſh 
(no blue was obſerved) precipitate, as did 
alſo the [nitrous acid. The cloudineſs, 
however, produced by the laſt mentioned 
acid, totally diſappeared again on ſhaking 
the liguor. A few drops of the alkaline 
liquor 2 to ſaturated ſolutions of vitriol 
of iron, copper and zine, threw down 
whitiſh flakes; which were precipitated 
more copiouſly from à ſalution of alum, 
corroſive ſublimate, and ſugar of lead in 
water. From a ſolution of chalk in muri- 
atic acid, i it threw down a good deal of very 
fine powdery precipitate. - Blue litmus pa- 


per, dipped: therein, acquired, n n 
time, a reddiſh colour. 


Experiment XVII. On evaporating the al- 
kaline liquor (Experiment XIV. XVI.) in 
2 gentle heat, there ſhot forth at the bottom, 
ſides, and ſurface, beautiful white cryſtals, 
ſome of which were needle-ſhaped, others 
priſmatie, and athers again of a — 
1 

Experiment XVIII. On holding 25 aſſay 
pounds of this falt, in a ſpoon, over the 
| | flame 


[ 10 'S 
Hanser a candle, for: about 2 quarter of an 
hoùr, I thought I pef᷑ceived a ſmell of vola- 
tile alkali. The ſalt became yellow, and 
after evoling was found to have vfl 510. in 
weight,” bo niggs atze dib were! 
© Dyperiment NIX Having put this Allow 
matter, after Bergmann's manner, into a 
Heſſian crucible which "had been previouſly 
lined: with charcoal: duſt, and which was 
afterwards filled up with charteal pewder, 
and cotered over with another erucible, I 
expoſed: it for two hours in a forge furnace, 
the heat of which was ſo great, that all the 
einflers round the crucible were ron together 
or:flagped, and the erueible itſelf Was melt- 
ed faſt to its pedeſtal. I brokd the erucible 
ſome hours: afterwards; but did not find any 
metallic” button:: The matter was only 
meltei into ſmall, ſomeu hat aſfy globules, 
ſomt of which, on being expoſed” to the 
blou pipe in a ſpoon with microcoſmic ſalt, 
yielded a pale blue globule. 1. — 
Experiment XX. Theſe globules (Eren 
ment XIX.) I put upon a ſmall eupel, cover- 


ed the fame with charcoal powder, and placed 
350 11 
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it under a muffle in a fire, which I had 


found to anſwer for cupelling filver. One 
part of it was thereby turned yellow (Ex- 
periment XVIII.); another portion was 
converted into a brown ſpungy lump: ; and 
the remainder was melted into a hard maſs, 
which conſiſted of little globules, ſome of 
which had more of a glaſſy, others more of 
a metallic appearance; and theſe laſt were 
of a browniſh colout, inclining to a ſteel- 
grey. 
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INSOLUBILITY of ſome METALS and their 
. cAES 


I R 
caus ric SPIRIT OF SAL AMMONIAC*; 


By Dr. HAintEMAN. 7 1 


ALrouον 1 have here made experi- 
ments only with copper, Zinc, and 


quickfilver, yet is it highly probable that 
the other metals which are ſaid to be ſolu- 


ble in cauſtic ſpirit of ſal ammoniac, will 


be found to be as little foluble therein, as 
theſe. 


It has been objected to me by a celebrated Teacher of Che- 
miſtry, that in order to have given full weight to my experiments 
on this ſubjeR, I ſhould have employed volatile alkaline air in- 
Read of the ammoniacal ſpirit. I allow that in that caſe the 
cauſtic volatile alkali would have been applied in a more con- 
centrated ſtate ; but I cannot ſuppoſe that it would have produced 
an effect directly contrary to that of a ſtrong ammonizcal ſpirit. 
Beſides, I at preſent only contend, that the generally received 
chemical doctrine, that zinc, copper, and quickfilver, are ſolu- 
dle in cauſtic ſpirit of ſal ammoniac, is not true. 


I. Mild 


15681. 


1. IIe or thoroughly aerated volatile 
alkali diſſol ves, for the moſt part by means of 
its fixed air, ſome metals, ſuch as zinc and 
copper, and likewiſe ſeveral metallic calces, 

among which I ſhall here only inſtance an 
calx of mercury. 

II. Spirit of ſal ammoniac, whether a- 
turated in part only, or thoroughly, with 
fixed air, produces this effect, and this, too, 


in proportion to the degree of ſaturation. 
III. Cauſtic ſpirit of ſal ammoniac ex- 
poſed to the open air, attracts almoſt inſtan- 
taneouſly a little fixed air, and after a few 
minutes aud hours it conſtantly attracts 
more. ER 
IV. According as the ammoniacal ſpirit 
is ſaturated with fixed air, the diſſolution of 
the aforeſaid metals and metallic calces takes 
place z; otherwiſe not. : 
Admitting theſe four poſitions to be 
true“, we ſhall eaſily perceive whence it has 
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That the aforeſaid metals and mercurial calx are ſoluble in 
the aerated volatile alkali, no one has ever denied, nor can there 
be any doubt about it; and that the ſame effect does not take 
place in the cauſtic ammoniacal ſpirit, will be proved by what 
follows. 
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ied, that not one chemiſt (as far as l 
know) has ever entertained a doubt reſpe&. 
ing the ſolubility of the aforeſaid metals and 
metallic calces in cauſtic ſpirit of ſal am- 
moniac, and that all of them have looked 
upon it as a certain fact. 
IJwas led by ſome circumſtances firſt of 
all to conſider this matter as doubtful, and 

1 had afterwards _ reaſons to believe the 
_ contrary. 

At firſt I took freſh burned lime, and 
ſhook it with my cauſtic ſpirit of ſal am- 
moniac, in order to deprive it of every par- 
ticle of fixed air. The reſult was exactly 
ſuch as I expected. But as the ammoniacal 
ſpirit was by this treatment impregnated 
with a little calcareous earth, which render- 
ed the examination of the liquor after agi- 
tation with the metals more troubleſome, I 
prepared my cauſtic ſpirit of ſal ammoniac 
myſelf, with this variation from the uſual 
method, that I only let 3-Aths paſs over, 
did not diſtill to dryneſs, applied a very 
gentle heat, diſtributed the diſtilled liquor* 


It did not render lime water in the leaſt degree turbid. 
into 


5 


* * 
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into half ounce ohials, the mouths of which 


were very accurately cloſed with ground 


ſtoppers, ſurrounded with wax; and matters 


were ſo contrived; that the acceſs. of the 


atmoſpherical air was preeluded as complete- 
ly as poſſible throughout the whole ** 
tion. 

1 judged the ammoniacal pinie to be 
ſtrong enough for theſe experiments; ſince 
each half ounce contained (as I eſtimated 
from the quantity of ſal ammoniac which 
I obtained by -precipitating o/eum martis*® 
with the aforeſaid ſ pirit) 19 * of e. 
dry alkali. 


(A) Into an half ounce phial filled quite 


full with this ammoniacal ſpirit, I intro- 


duced (opening and ſtopping the phial as 
quickly as poſlible) three grains of purified 
and pulyerized vitriol of zinc. It ſpread 
itſelf out, by ſhaking, into a white cloud. 
The agitation of the bottle which was well 
ſtopped, was continued for two hours, The 
liquor was ſtill turbid throughout. After 


. Muriated iron. 
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having let it ſettle, I decanted the clear | 
liquor carefully, but quickly. _ Expoſed to 
- the heat of boiling water, it evaporated 
without leaving any reſiduum. The china 
ſaucer or bowl in which the evaporation was 
performed, ſmelled in this, and the other 
trials, like caſtor. On repeating this ex- 
periment, J carefully ſaturated the liquor, 
after agitation and decanting, with vitriolic 
acid; but no turbidneis or precipitation 
enſued. 
Now, if cauſtix ſpirit of fat ammoniac 
was in any, even the ſmalleſt, degree capable 
of diſſolving zinc, ſurely. the 19 grains of 
cauſtic, dry alkali contained in the half 
- ounce of ſpirit, would have diſſolved a ſingle 
grain of calx of zinc (there certainly was 
not more in the three grains of eryſtallized 
vitriol of zinc) contained in the precipitate; | 
ſurely the turbidneſs would have diſappear- 
ed, at leaſt in part, in the courſe of two 
bhours! 
(B) I ſhook; for the ſpace of three hours, 
a ſcruple of newly prepared flowers of zinc 


in an half ounce phial full of my ammoni- 
| acal 
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acal ſpirit, the mouth of the bottle being all 
the time well cloſed with its topper. The 
clear liquor which was afterwards quickly 
decanted did not give any proof, either on 
evaporation, or on careful ſaturation with 
vitriolic acid, of having diſſolved any of 
the zinc, 

(C) With a dram of fine zinc filings 
agitated and treated in the ſame manner for 
24 hours, the reſult was the ſame, 

(D) Into another of theſe half ounce bot- 
tles I put two grains of finely pulverized 
vitriol of copper, and ſtopped the bottle 
cloſe. It ſoon fell to the bottom in the form 
of a clotted ſediment, I ſhook the bottle 
for a couple of hours. The ſediment ſpread 
itſelf out into a cloud, which quickly fell 
to the bottom, I decanted the clear liquor, 
and examined it both by evaporation and 
ſaturation ; but! in vain. , 


I repeated this experiment, letting the 
clear liquor that was carefully, but expedi- 
tiouſly decanted, ſtand 24 hours in a common 
wine glaſs, expoſed to the air; but not the 


leaſt turbidneſs or blue colour made its ap- 
L 2 pearance. 
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pearance. There was ſcarcely a grain of 
calx in the precipitate from the two Fa 
of vitriol of copper. | | 

(E) The reſult was the ſame hs I agi- 
tated a ſcruple of Brunſwick green for three 
hours, The clear liquor examined in all the 


three before mentioned e ſhowed no 
marks of ſolution, 


(F) With a dram of fine copper r Minis: 
ſhaken for 24 hours, the reſult was the 
ſame. 

(G) Two grains of cryſtallized acetated 
quickſilver (prepared by myſelf) were agi- 
tated in vain for two hours, in one of my 
half ounce phials. A clot was formed, 
which ſpread itſelf out into a grey cloud. 
On evaporating the clear liquor, which was 
decanted carefully, but quickly, no reſiduum 
was obtained. There was not much above 
a grain of quickſilver in the metallic ſalt 
here employed. 

In another experiment I ſaturated the clear 
liquor (which was decanted after it had been 


ſhaken for two hours) with marine acid ; no 
milky turbidneſs nd i 


(H) Ten 


(nl. 


(H) Ten grains of mercurius .folubilis* 
prepared with the oreateſt nicety were ſhaken 
for ten hours. The clear liquor, quickly 
but carefully decanted, was examined in all 
the before-mentioned ways; but it ſhowed 
no ſigns of having diſſolved any of the me- 
* obviate the objection, that the diſſo- 
lution could not take place, becauſe the air 
or gas which is produced in ſuch caſes 
could not get looſe; 1 repeated the leading 
experiments (A, D, G) in the following 
manner: After throwing in the metallic 
ſalts, I quickly covered the phials, which 
were filled up to the very top, with a piece 
of (writing) paper, and ſet each of them, in- 
verted, in a bowl filled with quickſfilver. 
Some very ſmall air bubbles were diſengaged; 
but n none of the metallic calces were diſſolved, 
2s | was convinced by examining the liquors 
in the manner before mentioned. 

Now if perfectly cauſtic ſpirit of ſal am- 
moniac were capable, even in the ſmalleſt 


C Quickſilver precipitated from its ſolution in nitrons acid by 
lime water, 


L 3 degree 
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degree, of diſſolving the aforeſaid metals, 
ſurely 19 grains of cauſtic dry volatile alkali, 
diſſolved in half an ounce of water, ought 
to have diſſolved (exhibiting a ſolution either 
wholly or in part clear) a ſingle grain (con- 
tained in the precipitates) of calx of zinc, 

copper, or quickſilver. Ought not, then, 
the ſolvent power (which all, even the great- 
eſt, chemiſts have hitherto admitted) of the 
cauſtic ſpirit of ſal ammoniac in theſe caſes, 
to be pronounced not to exiſt? 
P. S. Mr. Lavoiſier ſays, that ** on letting 
cauſtic ſpirit of ſal ammoniac and red pre- 
Cipitate ſtand together, a good deal of the 
laſt was diffolved ; a pellicle was formed on 
the liquor during the evaporation.” I re- 
peated this experiment with perfectly cauſtic 
ammoniacal ſpirit, in bottles quite full and 
well ſtopped; but after the ſpace of a fort- 
night, I did not find that the leaſt diſſolu- 
tion had taken place. 
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XVI. ANALYSIS o AN 


ORE OF BRASS, 


From PISA, in- TUSCANY ; 


HE ancients have . deſcribed two ſorts 
1 of copper, the Cyprian and the Corin- 
thiant; the former of a red, the latter of a 
yellow colour. Although we have been 
told by ſome authors, that the Corinthian 
copper was a compound of gold, ſilver, and 
copper, yet I rather take it to have been 
brafs produced from an ore which contained 
zinc and copper. Perhaps that ore was 
hmilac to this of which I am now going 
tO give the analyfis, 
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Corinthian copper, on account of its 
ſcarcity, fetched an exorbitant price; on 
account of its beauty, it was preferred to 
gold, If it had been nothing more than a 
mixture of copper, gold, and filver, it would 
have been an eafy matter to have imitated 
it. 5 1 1 5 0 
In numiſmatical collections we meet with 
ſpecimens of ancient medals of yellow cop- 


per or braſs; but the proceſs for making 
this braſs is no where deſcribed in the writ- 


ings of the ancients. Hence I am induced 


to think, that theſe: medals were ſtruck, as 
curioſities, in Aurichalcum or Corinthian 
copper. = »:\ PM 

It is to the Gerin e of the 
x 3th. century that we are indebted for the 
art of mak ing braſs: Albertus Magnus i is 
the firſt Who has made mention of zinc as 
one of the ingredients in this compound; 
he calls it gold marcaſſite from the property 
which it poſſeſſes of communicating a gold 
colour to red copper. 

Mineralogiſts have never yet made men- 
tion of any ores, in Which theſe two metallic 


ſubſtances 
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ſubſtances were united in ſuch proportion, 
as to afford, on reduction, a perfect braſs. 
The ore of braſs which was ſubjected to 
the following experiments, comes from the 
neighbourhood of Piſa; It is a calamine of 
a dirty grey colour, with glandular ſpots of 
a blackiſh grey blende, of a dull luſtre and 
foliated texture. This calamine alſo con- 
tains ſome brown ferruginous earth and white 
quartz; but what peculiarly diſtinguiſhes 
this ore, are cryſtals of calamine of a bluiſh 
white colour, foliated and pearly, reſembling 
ſteatites. Theſe cryſtals ſometimes appear 
in the form of elongated plates, diverging 
nearly after the manner of zeolite. 
Of this ore of braſs I diſtilled 300 grains 
in a glaſs retort, placed in a reverberating 
furnace. 1 applied the pneumatic mercurial 
apparatus, by which means I collected ſome 
mephitic acid (fixed air). At the end of 
the operation the ore was found to have loſt 
one-fourth of its weight. Being afterwards 
roaſted, it was not perceived to give out any 
ſulphureous acid, | 


I reduced 


6 16k Þ _ 
1 reduced this ore by melting it with one. 
third-of its weight of charcoal powder, and 
four parts of black flux. When the mixture 
enters into fuſion, part of the zinc burns and 
flies off, exhibiting a beautiful blue and green 
flame. As ſoon as this ceaſes, I take the cru. 
cible out of the fire, and when it is become 
cold, I find under the ſcoriæ a button of braſs, 
which i 1s ductile, of a moſt beautiful colour, 
and i in the ratio of talbs. i in a quintal of the 
ore. 
This braſs is as 92 as chat which I ob- 
tain. by . reducing together one part of calx 
of copper with two, parts of calamine. In 
this experiment I have conſtantly found, 
that the copper retains as much zinc as is 
neceſſary for its converſion into braſs, pro- 


vided the metallic mixture remain covered 
with the ſcotia, : 


1 proceed i in the following manner; It mix 
30 grains of the calx of copper, which re- 
mains after the diſtillation of verdegris, with 
100 grains of calamine, 400 grains of black 
flux, and 30 grains of charcoal powder. I 
keep this mixture in fuſion till I no longer 


perceive 


i 3 


perceive any zincous flame, When the. 
crucible is become cold, I find under the 
ſcoriz a button of braſs, which weighs one- 
tenth more than the regulus of copper ob- 
tained from the ſame quantity of copper 
calx reduced with the like quantity of flux, 
I have repeated this experiment ſeveral times, 
without any difference in the reſult ; whence 
I conclude that copper which exhibits the 
colour and luſtre of gold, contains only one. 
fixth part of zinc. In making braſs in the 
great, the copper acquires an augmentation 
of one-fifth in weight, and hence its colour 
is leſs beautiful, 

The bluiſh white pearly cryſtals of cop- 
pery calamine which appear on the ſurface 
of this ore of braſs, diffolve readily in ni- 
trous acid. If a little volatile alkali be 
added to this ſolution, it turns blue, and the 
precipitated metallic calces redilelve in this 
menſtruum. 

The volatile alkali is alſo is of diſ- 
ſolving the coppery calamine of Piſa. Hav- 


ing put 24 grains of this calcined braſs ore 
into a ſmall matraſs with three parts of con- 


5 


Crete 
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crete: volatile alkali diſſolved in four parts 
of diſtilled water, the cupreo-zincous calx 
was thereby diſſolved, and I found at the 
bottom of the veſſel ny e ä of 
e 


XVII. ON THE 


PROPORTION QF INGREDIENTS IN NEUTRAL, 
4+ Shy SALTS ; EIS 


4. 
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IN this paper we have an account of the 
methods which the author has contrived 
for removing ſome imperfections, which 
| himſelf and others diſcovered in his former 
eſſays on this ſubject. „ 


A ſhort extract from the fourth vol. of the Tranſactions of 


8.1 


the Royal Iriſh Academy. 


E 


F. I. 
0 f the . of Acid in the Mineral Acids. 


It appears that the ſpecific gravity of the 
ſtrongeſt marine acid that can eaſily be pro- 
cured and preſerved is 1,196. One hundred 
parts of this contain about 49 of acid, whoſe 
ſpecific gravity is 1,500, which is therefore 
taken as the ſtandard of the marine acid. 
The quantity of ſtandard acid 1,500 in 
ſpirit of ſalt of inferior denſity (temperature 
60 of Fahrenheit) is then calculated, and 
exhibited in a table. 

Vitriolic acid of the ſpecific gravity of 
2, ooo in the temperature of 60, is taken as 
the ſtandard of the ſtrength of all other vi- 
triolic acid. Then follows a table of the 
quantity of ſtandard vitriolic acid 2,000 in 
oil or ſpirit of vitriol of inferior denſity. 
The ſpecific gravity of the moſt concen- 
trated nitrous acid which Mr. Kirwan could 
produce was 1,5543 in the temperature of 
60. It was of a yellowiſh'red colour, and 
fo highly phlogiſticated and volatile, that it 

was 
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was impofſible to make accurate experiments 

upon it, when mixed with ſmall proportions 

of water ; but when mixed with an equal 
weight, its increaſe of denſity was about 
I-12th of the whole. Then follows a table 
of the quantity of nitrous acid whole denſity 
is 1,5543 in ſpirit of nitre of inferior den- 
fities. Temperature 60. 


8. U. 
Of the Proportion of Ingredients in different 
+" _ * 


This problem, ſays the author, involves 
many difficulties. For ſuppoſing the pro- 
portion of acid to be given, it ſtill remains 
to determine the ſtrength of that acid, elſe 
the word preſents no definite meaning, 
This can be done only by a reference to ſome 
known ſtandard. The chemiſts, whoſe in- 
quiries have preceded or accompanied mine, 
have conſidered the acid retained. by neutral 

falts in a red heat as the fironge/t poſſible. 
But unleſs all theſe ſalts poſſeſs the ſame 
power of retaining acids in a red heat, this 

term 
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term muſt have a different fignification when 
applicd to each, and conſequently preſent 
no determinate idea, Now it is well known, 
that different neutral falts poſſeſs this power 
in different degrees; beſides the term red 
heat is a term of great latitude, and com- 
prehends degrees of heat very diſtant from 
each other. 

The determination of the proportion of 
water in theſe ſalts, on the ſuppoſition that 
they all neceſſarily contain ſome, is attended 
with nearly the ſame difficulties. It has 


* 


generally been ſuppoſed, that the weight loſt 
dy neutral ſalts when expoſed to a red heat, 


expreſſed the quantity of water of cryſtal- 
lization; but it is now known that ſome of 
'them loſe part of their acid as well as their 
water in that heat, to ſay nothing of the dif- 
ficalty of conftantly employing the fame 
exact degree in all caſes, or if it could be 


employed, of ſuppoſing that they all poſſeſs 


the ſame power of retaining the aqueous 
part, Even the ancient opinion, that cryſ- 
tallization neceſſarily implies the prefence 
and retention of water, is deſtitute of founda- 


tion, 
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tion, fince it is now known, that cryſtals 
may be formed in the dry way ; even many 
of thoſe formed in the, moiſt way, as moſt 
ſtony cryſtals, retain no perceptible quantity 
of the liquid in which. they were formed. 
Determined by theſe conſiderations, I 
have abandoned in a great meaſure the an- 
cient method, and have ſubſtituted the fol- 
lowing: Firſt, I ſaturate a known quantity 
of alkali, or other baſis, with an acid whoſe 
ſpecific gravity is known, and whoſe pro- 
portion of ſtandard -is determined by the 
tables. I then make another ſolution of a 
known quantity of neutral ſalt, of the ſame 
ſpecies as that formed by. ſaturation, and 
examine the ſpecific gravity of both ſolu- 
tions in the ſame temperature, adding water 
to the ſtronger' of the two, until their den- 
fities become equal, and thence I infer that 
an equal proportion of falt exiſts in both; 
but the proportion of one of them is known, 
therefore the -proportion in the other, the 
weight of the whole being found, is alſo de- 


termined, - Even this method is ſubje to 


a ſmall inaccuracy; for a ſlight exceſs of 
acid 
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acid is always left, leſt any loſs of liquor 
ſhould enſue from trials of ſaturation with 
vegetable blues; and this renders the den- 


ſity of the ſolution of the regenerated ſalt 
ſomewhat greater than would enſue from 


the proportion of ſalt it contains, beſides 
that in many caſes the proportion of water 
of cryſtallization muſt be diſcovered by ex- 
poſure to heat. 
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tion, fince it is now known, that cryſtals 
may be formed in the dry way; even many 
of thoſe formed in the moiſt way, as moſt 
ſtony cryſtals, retain no perceptible quantity 
of the liquid in which. they were formed. 
Determined by theſe conſiderations, I 
have abandoned in a great meaſure the an- 
cient method, and have ſubſtituted the fol- 
lowing : Firſt, I ſaturate a known quantity 
of alkali, or other baſis, with an acid whoſe 
ſpecific gravity is known, and whoſe pro- 
portion of ſtandard -is determined by the 
tables. I then make another ſolution of a 
known quantity of neutral ſalt, of the ſame 
ſpecies as that formed by. ſaturation, and 
examine the ſpecific gravity of . both ſolu- 
tions in the ſame temperature, adding water 
to the ſtronger of the two, until their den- 
fities become equal, and thence I infer that 
an equal proportion of falt exiſts in both; 
but the proportion of one of them is known, 
therefore the -proportion in the other, the 
weight of the whole being found, is alſo de- 
termined, - Even this method is ſubject to 
a ſmall inaccuracy; for a ſlight exceſs of 
acid 


11 

acid is always left, leſt any loſs of liquor 
ſhould enſue from trials of ſaturation with 
vegetable blues; and this renders the den- 
' fity of the ſolution of the regenerated ſalt 
ſomewhat greater than would enſue from 
the proportion of ſalt it contains, beſides 
that in many caſes the proportion of water 
of cryſtallization muſt be diſcovered by ex- 
poſure to heat. 
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$ 
XVII. EXPERIMENTS ON 


M OL VIB D R N 4, 


WITH A VIEW TO ITS REDUCTION : 
By Mr. HIELM. 
7 Continued.) 


F. XIII. 


A. * the following experiment, the 

ſtrength of the fire was increaſed by 
placing crucibles filled with manganeſe (as 
before, $. XI.) round the pedeſtal that ſup- 
ported the aſſay- crucible. The diſtance be- 
tween the form or air-pipe and the center of 
the pedeſtal amounted to four inches and a 
half. The bellows were loaded with four 


Iiſpounds* (56 lbs.) and the blowing was 


® A liſpound contains fourteen ayoirdupois pounds. 
continued 
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continued for an hour. Several aſſays were 
made at once, by ſetting one crucible” within 
another (F. IX.) 

(a) Sixteen aſs of molybdænic calx were 
triturated with two aſs of plumbago. The 
mixture being made into a ball with linſeed 
oil, was put into a crucible of the ſecond 
fize, upon a bed of charcoal duſt (braſque) 
and covered over with charcoal powder. In 
this crucible was fixed a ſmaller one, con- 
taining 4 | 

(b) A ſimilar mixture placed upon a bed 
of charcoal duſt. In this crucible was put 
another ſmaller one, containing 

(c) The ſame kind of mixture as the pre- 
ceding ; but this mixture was neither placed 
upon a bed of charcoal duſt, nor covered 
over with charcoal powder. Laſtly, 

(d) Into the fourth and uppermoſt cru- 
cible was put (upon a bed of charcoal duſt, 
and afterwards covered over with charcoal 
powder) a quantity of globules, which had 
been obtained by fuſing platina with earth 
of molybdæna, and which Mr. Hielm want- 
ed to melt down into one button, A cru- 

M 4 cible 
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cible of the third ſize was inverted over the 
whole, and luted faſt. 


After the whole apparatus had remained 
in the forge for the ſpace of time before- 
mentioned, the reſults were 
(a) A coherent maſs, ſo hard as to ring. 
It was of a yellowiſh brown colour, and 
when examined with a magnifying glaſs it 
appeared to be interſperſed with ſmall ſhin- 
ing globules or drops (Tropfen) which were 
probably of a drofly nature. It weighed 
five aſs leſs than before, ſo that it loſt about 


28 per cent. in weight. It was with dif- 
ficulty broken with the fingers, at the 
edges, where its fracture was granular, of 
a ſorrel colour, and interſperſed with ſhin- 
ing particles, which ſeemed to have proceed- 
ed from the plumbago. 

(b) This aſſay was externally of a pale 
yellow or flaxen colour, and harder and more 
compa& than the preceding. Internally it 
was of a dark grey colour, with a dull luſ- 
tre, not unlike iron ſcoria, In other re- 
ſpects it reſembled the preceding. 


(c) The 
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(e) The maſs adhered to the crucible, fo 
as to require to be ſeparated with a knife. 
Externally it was of a yellowiſh colour; on 
the under fide, where it adhered to the cru- 
cible, its ſurface had a metallic ſplendour. 
The loſs of weight was in this caſe ſome- 
what greater than in the preceding, viz. 
about 30 per cent. owing in part to its ad- 
heſion -to the crucible. Internally it re- 
ſembled (a). 

(d) All the looſe globules, procured by 
melting platina with the molybdænic calx, 
had run together into one maſs, but not fo 
as to afford an uniform and perfect button. 


& XIV. 


B. On repeating the fuſion of the pre- 
ceding afſays, the'diſtance from the form or 
air-canal to the middle of the pedeſtal was 
altered to five inches, and the bellows were 
loaded with five liſpounds (7olbs.) In 
other reſpects the arrangement of the forge 
was the ſame as A. S. XIII. 

The crucibles (a) and (b) were dreſſed or 
furniſhed in the ſame manner as before, and 


with 


: 1 3 
with the fame aſſays; but the aſſay which 
in the former experiment had been put in 
crucible (c) was now only laid upon the 
intervening ſtand“, by the ſide of crucible 
(b). The ſame button, which had been 
before melted in it, was again put in (d), 
upon the ſame kind of bed, and with the 
ſame kind of covering as before. The bel- 
lows were worked for an hour. At the 
end of the operation, the aſſay in 

(a) Was (externally) blackiſh, with ſhining 
ſcales, and ſome globules of fcoria upon its 
ſurface. Being ſtruck with the hammer, it 
ſplit in two, and was found to be (internally) 
of a light grey colour, with a dull metallic 
luſtre, ſomewhat pipy in its texture, and in- 


terſperſed with black dots or rather holes, 
and alſo with ſhining ſcales. 


A flat piece of old broken crucible laid over the aſſay, fo as 
to fit tight, and intervening between it and the other crucible 
whica is introduced. It is to be underſtood that theſe intermediate 
ſtands or bottoms were always inſerted previouſly to the placing 
of one crucible within another; but as they have been before de- 
ſcribed (f. IX.) in the account of the author's general mode of 
adjuſting the cracibles, it is deemed unneceſſary to repeat the 
mention of them in every ſeparate experiment. 


Tranſlator. | 
(b) Was 


1 711 

(b) Was become more compact and more 
truly metallic; internally of a light grey 
colour, which, in the recent fracture, in- 
clined ſomewhat to a yellow. It was harder 
and more brittle than (a). This aſſay was 
of a brighter colour, on its ſurface, which 
was ſcattered over with ſmall, round glo- 
bules, that ſhone like gold. 

(c) Was melted to the fide of the cru- 
cible, and to the intervening ſtand. In ſe- 
veral places on its ſurface it had a dull iron 
grey metallic appearance; was porous and 
ſpungy; in other places, its ſurface was 
black and droſſy. Internally it had a me- 
tallic appearance, but was of a porous and 
ſpungy texture. On one fide it was of a 
darker colour, as if it had not been equally 
penetrated by the heat. In the part where 
it had adhered to the crucible and ſtand, it 
had a ſhining ſurface. 

(d) This metallic compound was now 
melted down to a button, which was, ex- 
ternally, ſomewhat droſſy, with globules of 


ſcoria upon it, in ſome places. Theſe fell 
off 
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off during the cooling, and brought into 
view a very White and ſhining ſurface. 


S8. XV. 


C. In another experiment with the fame 
aſſays, the diſtance from the air-pipe (form) 
to the center of the pedeſtal (which was an 
inverted crucible of a ſmaller ſize than the 
former one) was four inches and a half. No 
manganeſe was et in the fire-place. The 
bellows were loaded with 7olbs. (Bn liſ— 
pounds). | 

(a) Half of each aſſay (a, b c) from ex- 
periment B. & XIV. was his laid upon a 
bed of charcoal duſt, and covered over with 
a thin layer of charcoal powder. 

(b) The other half of each of the three 
above- mentioned aſſays was put into this 
ſecond crucible without any addition. Their 
ſhape was well obſerved, that each piece 
might afterwards be diſtinctly recognized. 

(c) The little pieces or fragments obtain- 
ed in the breaking and hammering of the 
three aforeſaid aſſays, were wetted with wa- 


ter, 
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ter, and rolled in uarevived calx of molyb- 
dzna, of which as much was made to ſtick 
to them as would. Theſe fragments were 
then put into this thicd crucible, without 
any further addition. A crucible was in- 
verted and luted over the whole, which was 
kept in the forge for an hour. 

The object of this procedure was to- learn 
whether the refractorineſs or infuſibility of 
this metal was owing to a deficiency or to 
an exceſs of inflammable or revivifying mat- 
ter; and if to the latter, which appeared to 
Mr. Hielm to be the likelieft cauſe of the 
two, whether by depriving it of part of its 
phlogiſton, a well fuſed metal or, regulus 
could be obtained. How far theſe inten- 
tions were fulfilled will be ſeen by the fol- 
lowing reſults. 

(a) Were throughout black, with ſhining 
grey ſcales upon their ſurfaces. Theſe 
ſcales might have been taken for revived 
metallic matter, had there been no reaſon to 
ſuſpe& that they proceeded from the plum- 
bago. Internally they ſhewed ſome reſem- 
blance to a metallic nature, but for bring- 


ing 
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ing them to perfection in this reſpect, a 
longer continued and more intenſe fire ſeem- 
ed to be requiſite. 

(b) Externally of a yellowiſh grey colour, 
ſomewhat ſonorous, hard but brittle. In- 
ternally of a pale yellow metallic appear. 
ance, of a granular and porous texture; a 
proof that the fire had not been applied long 
enough, or had not been ſufficiently intenſe. 
The ſmall piece that had been taken from 
the aſſay B. (c) ſeemed to have approached 
neareſt to fuſion. On one fide it had a whiter 
metallic appearance, and a cloſer texture 
than on the other; and in two places, on its 
ſurface, it was covered with a bronze colour- 
ed ſcoria, under which Mr. H. thought he 
perceived, on examining it with a magnify- 
ing glaſs, that a more perfect fuſion had 
begun to take place. 

(c) Had externally a metallic appearance, 
more or leſs of a bright yellowiſh colour ; 
rough and jagged. In other reſpects theſe 
aſſays reſembled (b). The coating which 
had been given them by rolling them in calx 


of molybdzna, was become incorporated 
with 


5 


1 
with the reſt of their ſubſtance, and revived 
by the ſuper · abundant phlogiſton which 
they contained before. 


9. XVI, 


The reſults of theſe * former trials wers 
ſufficient to remove all doubts reſpecting the 
tevivification or metallization of the mo- 
lybdænic calx. 


was expected to be accompliſhed by increaſ- 
ing the degree of heat, which was accord- 
ingly attempted in the following experi- 
ment, in which larger crucibles were em- 
ployed than in the preceding. 

D. The arrangement of the forge was the 
ſame as in the immediately preceding experi- 
ment, except that the bellows were worked 
for half an hour with jolbs. (five liſpounds) 


and afterwards for three-quarters with 


$41bs. (fx liſpounds). 

a) In this crucible were put ſmall pieces 
or fragments of all the preceding aſſays 
(C. & XV.) They were previouſly moiſten- 

ed 


It only remained to bring 
it into a more perfectly fuſed ' ſtate. This 
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ed with linſeed oil, and (a) and (b) were 
afterwards ſprinkled over with calx of mo. 
lybdæna. 
(b) Contained an aſſay, of which an ac- 
count will be given in & XIX. G. 
(e) Pieces of all the former aſſays moiſten- 


ed with linſeed oil, without * farther 
addition. 


At the end of the operation no greater 
approaches to fuſion appeared to have been 
made. Some of the pieces had begun to be 
ſcorified on the outſide, whilſt others ap- 
peared waſted by burning, ſo as to render it 
probable that the * of heat had been 
too great. 
It was therefore reſolved to repeat this 


experiment in a crucible of a more moderate 
ſize. 


& XVII. 


E. The forge was cleaned out, which, 
indeed, is to be underſtood as a previous ſtep 
in all freſh experiments. In other reſpects 


things were arranged in the ſame manner as 
before. 


(a) The 


1 

(a) The bottom of this crucible was 
moi ſtened with a ſpunge that had been dip- 
ped in water, and as much charcoal powder 
was afterwards ſprinkled upon it as would 
ſtick to it. Some of the pieces which had 
been put in crucible (a) in the former ex- 
periment, were now laid in this crucible 
without further addition. 

(b) Here were put ſome pieces that had 
been in (a) or (c) in the preceding experi- 
ment, and alſo one piece of F. (a) G. 

(c) Some reguline pieces of the ſame aſ- 
ſays were dipped in water or linſeed oil, and 
afterwards ſprinkled over with as much cal- 
-cined borax as would adhere to them. 

In other reſpects this experiment was 
conducted in the ſame manner as D. S. XVII. 

Scarce had the blaſt been applied for half 
an hour with 7olbs. (five liſpounds) upon 
the bellows, before the (outer) crucible was 
obſerved to begin to melt; inſomuch that 
after three-quarters of an hour had elapſed, 
it was neceſſary to ſtop the working of the 
bellows, leſt the contents of the whole ap- 


paratus ſhould be loſt. On taking it out of 
Vol. III. No. 2. N the 
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the forge, the (outer) crucible was found to 
be fo ſoftened, that it might have been 
preſſed flat; the luting alſo had given way. 
(a) Theſe pieces adhered to the melted or 
foftened crucible, but ſhewed no figns of 
having undergone fuſion themſelves. 

(b) Shewed no marks of fufton. 
(e) Thoſe pieces that were imperfectly 
revived, were divided or penetrated by the 
the borax, which, however, had not become 
tinged, and conſequently had not diſſolved 
any portion of them. Thoſe pieces that 
were more perfectly metallized, had become 
more compact, and of a white colour, but 
none of them had been brought into fu- 
fion, | 

Without referring merely to this experi- 
ment, which was imperfect both in regard 
to the ſtrength and duration of the fire, Mr. 
Hielm had many reaſons for believing that 
the calx of molybdæna cannot be made to 


enter into faſton by itſelf, but rather burns 
or waſtes ny 


5 s. XVIII. 
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§. XVIII. 


F. In the following experiment the bel- 
lows were loaded with yolbs. (five liſ pounds) 
and worked for one hour. In other reſpects 
things were regulated in the ſame manner 
as before. 

(a) Sixteen aſs of molybdznic calx were 
triturated with four aſs of plumbago. The 
mixture was moiſtened with linſeed oil, and 
put into the crucible without further addi- 
tion. 

(b) In this crucible were put 16 aſs of 
molybdzna, mixed in the ſame manner with 
two aſs of plumbago. 

(c) This crucible was braſqued or lined 
with charcoal duſt, and a piece of black 
revived molybdznic metal, without plum- 
bago, was put therein, along with a few 
iron filings, and was afterwards covered over 
with charcoal powder. 


The reſults were, 


(a) A coherent but porous maſs, which 


had taken the ſhape of the bottom of the 
N 2 crucible, 


= 

= 

. 
. 
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crucible, was of a black colour, with ſome 
ſhining ſcales. Weighed now only 18 aſs. 


5 (b) Melted into a blackiſh brown ſpungy 
flag or ſcoria. Weighed 12 aſs, a little of 
it having adhered to the inner ſides of the 
crucible. 

(c) A ſmall metallic button, externally of 
a brown colour, attracted by the magnet, 
and ſo hard under the hammer, as not to 
ſplit till it had received the moſt violent 
blows, during which it ſtruck fire. Inter- 
nally it was white, granular, and ſtreaked. 


Of this a more particular deſcription will 
be given hereafter. 


Y . l 


G. The before- mentioned compoſitions 
of molybdznic calx and plumbago (F. a, b) 
were ſubjected to further experiments, in 
which they were not only placed in different 
ſituations (A. b, D. b) but the blaſt or 
ſtream of air was applied ſometimes in a 
higher, ſometimes in a lower direction, for 
a longer time, viz. two hours, with the 


uſual 
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uſual weight, four or five liſpounds (56 or 
7olbs.); alſo for a ſhorter time, with a ſtill 
greater load upon the bellows. The reſults, 

however, were much the ſame as before 
(E. b) except that there was a conſtant di- 
minution of weight, ſo that F. (a) weighed 
at laſt only ten aſs, and F. (b) nine aſs, a cir- 
cumſtance that muſt be further inquired into, 


& XX. 


Mr. Hielm now tried what would be the 
reſult (in reſpect to the buſineſs of reduc- 
tion) from treating the molybdenic calx with 
manganeſe*, | 

H. Accordingly ſome finely pulverized 
manganeſe was moiſtened with water, and 
ſpread oyer the bottom of the crucible to 
the thickneſs of a few lines, and whilſt the 
manganeſe was yet moiſt, a little charcoal 
powder was preſſed into it. When this was 
become quite dry, a bed of charcoal duſt 
was laid pyer it, and in this were put 16 


* It will afterwards be ſeen that the calx of molybd;ena rea- 
dily unites in the fire with regulus of manganeſe. 
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aſs of molybdænic calx made into a paſte 
with linſeed oil, and afterwards covered 
over with charcoal powder. A cover was 
luted to the crucible, which was kept in the 
forge for half an hour, during which time 
the bellows were worked with 7olbs. (five 
liſpounds) upon them. The bottom of the 
crucible gave way, whereby part of the 
ſcoriz, or of the melted manganeſe ran out. 
Nevertheleſs there remained in the crucible 
a large oblong regulus that weighed 28 aſs, 
and reſembled the before-mentioned (F. c.) 
in every reſpect, as will be more particularly 
noticed hereafter, _ 


$. XXI. 


I. A crucible was beſmeared with man- 
ganeſe that had been treated, in the manner 
deſcribed in another paper, with acids. Over 
this was applied a bed or lining of charcoal 
duſt, upon which were laid ſeveral black 
reguli of molybdzna, together with one yel- 
low globule, which was for the moſt part 
metallic. In other reſpects the arrangement 

was 
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was the ſame as jn the laſt- mentioned ex- 
periment. After three-quarters of an hour's 
blowing, the crucible gave way (opened) 
on one ſide, the charcoal duſt was conſumed, 
and the whole was vitrified. After ſearch- 
ing for ſome minutes, I at laſt found in it a 
reguline globule, which exactly reſembled 
in its ſhape the laſt-mentioned yellow regu» 
lus of molybdzna (I) that had been put in 
along with the other black ones. It was 


now become white, ſtreaked, and granular 


in its texture, juſt like the compound formed 
by the union of regulus of manganeſe with 
revived or reguline molybdæna. 


. < 17 


For a want of better crucibles, of which 
he expected a ſupply from Mr. Geijer's 
manufactory, and alſo on account of the in- 
jury which his health had under gone in con- 
ſequence of his expoſure to ſuch violent de- 
grees of heat, Mr. Hielm deſiſted from pro- 
ſecuting trials of this kind any farther, for 


N 4 the 


% 


Lal 


the preſent. In the mean while, he engaged 
in other experiments (relative to the reduc- 
tion of the molybdznic calx) that were leſs 

laborious, and leſs injurious to the health. 
K. In order to aſcertain whether the calx 
of molybdzna would remain fixed in the 
fire, when covered with charcoal duſt, in a 
crucible not luted, but merely covered with 
a looſe lid, 16 aſs thereof were laid upon a 
bed of charcoal duſt, and the crucible was 
afterwards filled up with charcoal. The 
bellows were loaded with 7olbs. (five liſ- 
pounds) and worked for a quarter of an 
hour. The incloſed globule or button was 
found to have loſt not more than 25 per 
cent. in weight, which, as the foregoing 
experiments ſhow, is the uſual loſs in the 
reduction of this calx, even in cloſe veſſels. 
This button was externally of a pale yellow 
or flaxen colour, ſonorous, and brittle. In- 
ternally it had a light grey (and ſomewhat 
yellowiſh) metallic appearance. In ſhort, the 
moly bdænic calx was become revived ; for 
which purpoſe no other treatment than this 
is 
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is neceſſary, as, indeed, has been ſufficiently 


ſhown in a former part of this treatiſe®*. 


d. XXIII. 


L. On repeating this experiment, the cru- 
cible was filled only half way up with char. 
coal powder, and only 421bs. (three liſ- 
pounds) were laid upon the bellows. On 
examining the calx of molybdæna after a 
quarter of an hour's blowing upon it, it 
ſtill appeared black, After being expoſed 
to the blaſt for another quarter of an hour, 
it was found to have loſt 25 per cent. in 
weight, had a metallic appearance externally, 
but was internally black and friable ; whence 
it appears that the before-mentioned (higher) 
degree of heat is neceſſary to its metalliza- 
tion. After having been blown upon for 
a quarter of an hour, as in K. it weighed 
only ten aſs. | 

Theſe and the foregoing experiments 
afford abundant proofs, that the earth of 


®* See the laſt number of this Journal, p. 48. 


molyb- 
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molybdzna is of a truly metallic nature, 
Perhaps it is not poſſible (as has been before 
obſerved) to melt it down, by itſelf, to a 
perfect regulus or button, ſince it will ra- 
ther burn to a ſlag than enter into fuſion ; 
but this is by no means a ſufficient reaſon 
for depriving it of its claim to a place 
amongſt the metals. Platina is known to be 
infuſible, yet platina is reckoned as one of 
the noble metals ; it cannot then be thought 
ſtrange, that an inſtance ſhould alſo occur 
among the ignoble metals in which the 
property of fuſibility is equally wanting. 
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If revived molybdzna (waſſer bleymetall) 
be expoſed upon a piece of charcoal to the 
þlow-pipe, it is ſoon ſcorified on the out- 
fide, but its inner ſubſtance remains metallic 
for a pretty long time, provided the experi- 
ment be made upon a tolerably large piece. 
When pure it melts without intumeſcence; 
if otherwiſe, it is a fign that it contains an 
admixture of iron, manganeſe, &c. The 

| calx 
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calx is very difficultly diflolved by borgx, 


unleſs it be well dephlogiſticated, in which 
caſe it gives a green coloured glaſs. A piece 
of revived molybdzna was thrown into a 
crucible containing melted borax, and preſſ- 
ed to the bottom. After it had been blown 
upon (without any weight upon the bel- 
lows) for five minutes, the glaſs of borax 
was found to-be tranſparent and colourleſs, 
The piece of molybdzna itſelf was little 
altered ; its ſurface indeed was white, and 
it was become more brittle, 


d. XXV. 


The properties which the molybdænic 
metal ſhews when treated in the humid way 
will be deſcribed hereafter. This much, 
however, may be mentioned now, that it is 
diſſolved by boiling in concentrated vitriolic 
acid, to which it communicates a bluiſh 
green colour. By ſtrong and long con- 
tinued boiling the colour almoſt entirely 
diſappears. 


Remark. 
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Remark. Mr. Hielm thinks that no 
great advantage is derived from putting 
manganeſe in the forge in order to increaſe 
the heat. Thoſe experiments in which it 
was not, turned out equally well with thoſe 
in which it was, employed. 


{To be continued.) 


XIX. CHEMICAL NEWS. 
R. WESTRING#®* has made a great 


number of experiments on dying wool 
and filk with various ſpecies of lichens. 
His firſt memoir, which is publiſhed in the 
Stockholm Tranſactions, contains his ex- 
periments on the lichenes leproſi. He has 
found the volatile alkali (Pammoniaque } to ex- 
tract their colouring matter beſt: To one part 
of lichen he takes ten parts of lime (chaux) 
and x-20th part of ſal ammoniac. For dy- 
ing wool, an equal weight of lichen is gene- 
rally ſufficient. A little common falt is 


* Annales de Chemie for March, 1792, 
| ſom S2 
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ſometimes an uſeful addition, eſpecially for 
ſilk, which thereby acquires a gloſs. Mor- 
dants (or ſolutions of metallic and earthy 
ſalts, &c.) prove hurtful by reaſon of the 
gummy matter which theſe vegetables con- 
| tain, and which will not bear the action of 
acids, The colours produced from lichens 
vary greatly, according to the mode of ex- 
traction, the temperature of the water em- 
ployed, the quality of the water, and the 
falts therein diſſolved. | 
19, The colouring particles may be ex- 
tracted from' ſome of them merely by mace- 
ration in cold water, Silk dyed in ſuch 
cold infuſions is more gloſly, and takes as 
durable colours as in any other way. The 
lichen pſeudo-corallinus, treated in this man- 
ner, gives a moſt beautiful bright yellow 
colour couleur d'aurore). 

29. For the greater number, however, 
maceration in warm water (under 25 de- 
grees of the Swediſh thermometer) an- 
ſwers beſt; it is alſo of great uſe as a pre- 
limjnary operation, in the caſe of ſuch 
lichens as will not give out their colouring 
matter, but in higher temperatures. 


3% By 
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3%. By maceration in hot water (between 
$0 and 80 degrees of the Swediſh thermo. 
meter) by digeſtion, light and ſtrong co 

lours not obtainable by any other means, 

are frequently extracted from the lichens: 

For ſilk this treatment anſwers as well as 

boiling. 
47. Some of them communicate their co- 

Jours immediately to boiling water, but the 

greater number require to be previouſly ma- 

cerated or digeſted, 

The lichens ſubjected to experiment were, 
19. L. pertuſus. 29. L. ſanguinarius. 3. 
L. cinereus. 4%. L. rugoſus. 5. L. ven- 
toſus. 69. L. helmatoma. 79. L. ſubcar- 
neus. 89, L. corallinus. 9“. L. pſeudo co- 
rallinus. 109. L. fartareus. 11“. L. parel- 

lu. 129. L. ſubfuſcus. 139. L. ſerupoſus. 
FAO OY impreſſus. 15%. L. candelarius. 169. 
L. carpineus. 179. L. flaveſcens, 189. L. 
fuſco- ater. 199%. Byſſus candelaris. 20“. L. 
ulmi. | 

The colours obtained were 19. carmelite. 
20. grey. 30. carmelite. 49. yellowiſh car- 
melite and nut- brown. 50. cinnamon colour, 


puce colour, purple or violet, fleſh colour, 
&Cc- 
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&c. 60. yellow, olive, cheſnut, nut-brown, 
&c. 7. carmelite, nut-brown, yellow, &c. 
89. piſtachio--nut colour, yellow, carmelite, 

coffee colour, brown, &c. 99. orange colour, 
gold colour, brown, deep olive, &c. 10%, 
puce colour and violet. 119. grey. 129. pale. 


yellow. 13%. deep cinnamon-brown and 
violet. 149 puce colour, purpliſh, red, and 
crimſon, equal to that obtained from cochi- 
neal, 15%. bad carmelite, fleſh colour, &c. 
169. fleſh colour. 17%. yellowiſh carmelite. 
189. greyiſh yellow. 199. yellow. 200. bad 
grey. 

The variety of colours frequently obtained 
from one and the ſame ſpecies of lichen, 
proceeded from the diverſity of treatment— 
with water (cold, warm, boiling) only— 
with ſpirit of wine—with volatile alkali 
—with water impregnated with common 
lalt—impregnated with pot-aſh—with lemon 
juice, vinegar, &c. 

Mr. Schmeiſſer (Phil. Tranſ. for 1702, 
Part I.) has analyſed the water of Kilburn 
Wells, which lie about two miles from 


London. From 24lbs. of this water he ob- 
tained 


Fixed 
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F tan } 
Fixed air - = 84 cubic inches 
Hepatic air - nearly 36 


Vitriolated magneſia 910 grains, equal 
to 2 ounces 2 drams, apothecary's weight. 
Vitriolated natron = 282 grains, or 5 
drams 52 grains, apothecary's weight. 
Muriated natron — 60 grains, equal 
to 75 grains ditto- 
Selenite — 130 grains, equal 


to 2 drams 42 grains ditto, 
Muriated magneſia - 128 grains, equal 
to 2 drams 42 grains ditto, 


calcareous earth 6 grains, equal 
to 75 grains ditto, | 
Aecrated magneſia _ = 124 grains, equal 


to 15 grains ditto. 
—— calcareous earth 24 grains, equal 
to 30 grains ditto. 
Calx of iron 38 equal to 4 
| grains ditto, 
Reſinous matter — 6 grains, equal 
to 75 grains ditto. 
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Sum 1561; grains, equal 
to medicinal weight 40. o dram 32 grs. 
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XX. NEW OBSERVATIONS ON 
AIR FIRE, 


AND 
| + AND ON THE. 


FORMATION OF WATER; 


By Mr, SCHEELE. 
{ Continued) © 


OR farther ſatisfaction on this ſubject, I 
made the following experiments: 

Experiment VI. | made ſome charcoal pow- 
der red hot ina ſmall glaſs retort; and I made 
half an ounce of minium red hot in a cruci- 
ble, thinking that this metallic calx might 
have attracted moiſture as it is known to at- 
tract atrial acid, from the atmoſpherical air. 
1 added the minium while it was yet hot, to 
the glowing charcoal in the retort, ſhook 
the whole briſkly, and applied to the long 
neck of the retort a ſmall cold phial. The 
calx of lead was inſtantly revived, and a good 


deal of fine charcoal duſt was s forced up into 
Vol. III. No. 3. O the 
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the neck of the retort by the violent expan- 
ſion of the fixed air; but in my ſmall re- 
ceiver, which was conſtantly kept cold, I 
did not perceive any moiſture, nor even in 
the neck of the retort, Hence I infer, that 
the water of the calx of lead uniting with 
the aerial acid or fixed air, freed from phlo- 
giſton, gave to the fixed air the properties 
which it is known to poſſeſs. I found the 


ſmall receiver almoſt entirely full of atrial 
acid. 


With regard to the revivification, by heat 
alone, of the red calx of quickfilver prepar- 
ed by calcination in the fire {mercurius 
pracipitatus per ſe) it might be ſuppoſed that 
the water ſhould be ſeparable from it in its 
proper form. Experience, however, ſhews 
the contrary, How ſhould it, indeed, be 
poſſible; ſince the heat, which penetrates 
through the retort, is decompounded by 
the calces of the noble or perfect metals; 
for heat conſiſts, as has been before men- 
tioned, of the ſaline principle and a conſi- 
derable proportion of phlogiſton: now, the 
mercurial calx combines with part of the 

phlogiſton 
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phlogiſton which the matter of heat con- 
tains, whilſt the ſaline principle, which in 
ſuch proceſſes always retains a little phlo- 
giſton, unites with the water that is diſen- 


gaged from the calx; and thus empyreal 
air is reproduced *. 


On a curſory view, it ſeems to be incomprehenſible how the 
heat, which, in the calcination of quickſilver in the open air, is 
generated from the phlogiſton of the quickfilver and the faline 
principle of the empyreal air, —how this heat, I ſay, can after- 
wards reſtore to the calx its loſt phlogiſton ? It is to be obſerved, 
however, that the revivification in this caſe, is effected by three 
co-operating cauſes. In the firſt place, the attraction which the 
calx has to the water, is very much weakened by a much greater 
heat than is neceſſary for its dephlogiſtication ; in the next place, 
there is the ſtrong attraction of the calx to phlogiſton ; and in the 
third place, we are to take into the account the affinity of the 
ſaline principle, half dephlogiſticated in this reduction of the 
calx, to the water, whereby it is tranſmuted from heat into em- 
pyreal air. Theſe three cauſes act here fimultaneouſly, and hence 
the reduction neceſſarily takes place. The reduction of other me- 
tallic calces by mere heat is brought about in the ſame manner. 
The water which is intimately combined with them was attracted 
from the menſtrua in which they were diſſolved. If they are pre- 
cipitated from their ſolutions by aerated alkalis, the fixed air that 
is combined with them receives as much water as is neceſſary 
to its aeriform nature, in the ſame manner as the fixed air 
contained in calcareous ſpar and other ſtones ; for, as has been be- 
fore remarked, the aerial acid (like metallic and other mineral 
acids) does not part with its water, unleſs when it joins itſelf to 
phlogiſton, ag in charcoal or black-lead. 


O 2 Experi- 
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Experiment VII. When I — the 
reduction of the calx of quickſilver in a re- 
tort with charcoal powder, in the ſame man- 
ner as was practiſed with minium (the mer- 
curial calx was previouſly heated in a cruci- 
ble till it gave out fumes) the charcoal pow- 
der in the retort burnt with a bright flame; 
but I could not perceive the leaſt moiſture 
in the cold receiver. Fixed air, however, 
it contained in abundance, To recover the 
water, which is. the cauſe of the increaſed 
weight of metallic calces, in its pure ſtate 
again, mult certainly be no very eaſy mat- 
ter, fince therevivification isalways brought 
about by means of a double elective attrac- 
tions it to be effected by treating calx of 
quickſilver with filings of metals? By no 
means. For, 

Experiment VIII. In this caſe the metals 
attract the water from the mercurial calx, 
and the phlogiſton which they part with 
reduces the quickſilver. Thus the metals 
are actually calcined, as I have found by 
making trial with very pure copper filings 
and calx of quickfilver. Or, | 
Experi- 
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Experiment IX. With ſulphur? No, I 
tried this alſo with as little ſucceſs. On 
diſtilling a very dry calx of lead (minium) 
with ſulphur, I obtained a quantity of vi- 
triolic air®, in which water is preſent as a 
component part. I did not perceive any 
moiſture in the receiver. In what manner 
the vitriolic air is here produced, I have 
ſhown in my Treatiſe on Air and Fire. 
Experiment X. Reſpecting the conver- 
ſion of nitrous acid into empyreal air; this 
is a phenomenon that may be eaſily ac- 
counted for. Nitre may be alkalized by 
heat alone, in cloſe veſſels (ſee Experiment 
XI.) and during this operation a great quan- 
tity of empyreal air is extricated. When 
this proceſs is performed in a glaſs retort, 
the nitre, as long as it continues of a deep 
red heat, is ſeen conſtantly boiling. In half 
an hour's time the boiling entirely ceaſes, 
though the ſame degree of. heat be kept up. 
If the nitre be examined after it is become 
cold, its acid will be found to be highly 
phlogiſticated, and may be expelled from it 


* Vitriolic acid air of Dr. Prieſtley. 


O 3 by 


| 
| 
' 


_— xz... TR__w: 


14 
— 
= — a a= 
_ - 
a 4 S : * 
9 2 2 
- Tz 


WW & 
—— 71 = be Fa © 4 oy 


+ —— — — www - 
— — 


> 
8 and 5 oo \ = pf == 
a — 
——— —— * — 1 - — 


198 } 


by vegetable acids. In other reſpects, this 
melted nitre is ſtill a perfectly neutral ſalt “. 


The phlogiſton which the nitrous acid acquires in this expe- 
riment muſt proceed from the decompoſition of heat, in conſe. 
quence of which empyreal air is obtained. In his notes upon my 


Treatiſe on Air and Fire (p. 209) Mr. Kirwan ſays, that it is the 
fixed alkali that phlogiſticates the nitrous acid, Notwithſtanding 


he quotes M. Beaumẽ to ſhow that fixed alkali contains phlogiſton, 


I ftill entertain doubts about it. This matter is not ſo clearly 
proved. I know not of any chemical proceſs, by which phlogiſ- 
ton is ſhown to be preſent in, and ſeparable from fixed alkali. With 
another view, I have diftilled at leaft 0 times dephlogiſticated ni- 
trous acid over calx of quickſilver, uſing freſh pitrous acid each 
time; and in every diſtillation I obtained, at laſt, red plogiſticat- 
ed nitrous acid as well as empyreal air. The ſame effect is pro- 
duced with other abſorbent earths, when treated in the ſame 
manner with pure nitrous acid, Ought not the alkali, as well as 
the mercurial calx, ſubjected to this treatment, to undergo ſur- 
prifing alterations if they were deprived of ſo much phlogiſton ? 
And yet this is not found to be the caſe! It will not, then, be 
thought ſtrange that 1 ſlill perſiſt in doubting the exiſtence of phlo- 
giſton in fixed alkalis, till it be more clearly demonftrated. 

I repeated Dr. Prieſtley's experiment for converting nitrous 
acid into empyreal air, or, as he terms it, dephlogiſticated air. 
Of a very white dephlogiſticated nitrous acid that was highly 
concentrated and ſmoking, I poured a ſmall quantity into a little 
glaſs retort ; I then inſerted the tube of a new tobacco pipe into 
the neck of the retort, and cloſed the juncture with a luting made 
of white clay and ſand. When the whole was become dry, I 
faſtened to the other end of the tube a bladder, containing a little 
milk of lime. I placed the middle part of the tube on burning 
charcoal, and ſet the retort over a lighted lamp, by which means 
I kept the acid conſtantly boiling : The bladder became diſtended 
with empyreal air ; but perceiving it to turn yellow near the pipe 
from 
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Here, therefore, during the fuſion of the 
nitre, the matter of heat is decompounded, 
the greateſt part of its phlogiſton unites 
with the nitrous acid, and the water of this 


from the acid which came over, I took it off, and applied a phial 
in its place. This became immediately full of deep red vapours. 
I filled ſeveral bottles with theſe fumes, which continued to be red 
as long as a drop of acid remained in the retort. Now as the ni- 
trous acid which I employed was perfectly white, have I not rea- 
ſon to aſk from whence the phlogiſton, in this inſtance, proceeded ? 
No alkali was here made uſe of. Mr. Kirwan could not miſs ſee. 
ing this redneſs, as Dr. Prieſtley made this experiment in his la- 
boratory. Is not the matter of heat (the elementary fire of ſome, 
though there is an impropriety in giving the name of element to 
that which is manifeſtly decompoſable) in the red hot tube decom- 
poſed by the nitrous acid ? Does not a double affinity take place 
in this inſtance ; viz. the attraction of the nitrous acid to the 
phlogiſton of the matter of heat, and the attraction of the ſaline 
principle, deſerted by the inflammable principle, to the water of 
the now phlogiſticated nitrous acid; and hence the empyreal 
air ? 

I likewiſe prepared inflammable air after Dr. Prieftley's man- 
ner (viz. by making ſpirit of wine paſs through a red hot earthen 
tube) I found that this air contains an admixture of fixed air which 
may be ſeparated from it by means of lime water. This air burns 
with a blue flame; when mixed (and fired) with empyreal air 
it gives no exploſion, but leaves behind a great deal of fixed air. 
To the earthen tube 1 applied a ſmall receiver, which I kept con- 
ſtantly cool by ſetting it in a baſon of cold water. Irecovered my 
ſpirit of wine; but, what is remarkable, it ſmelt fomewhat like 
nitrous æther (for ſalpeterluſt read ſalpeternaphtha) It ſeems to be 
no difficult matter to account for this phænomenon: The matter 
of heat unites with a little of the phlogiſton of the ſpirit of wine; 

O4 hence, 
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acid (for nitre and all other ſalts always re- 
tain a little water even whilſt they are kept 
in a ſtate of red hot fuſion) joins itſelf to the 
ſaline principle of the matter of heat; and 
hence the production of pure or empyreal air. 


** 


hence inflammable air is produced. Now, we know that in every 
decompoſition of ſpirit of wine, eſpecially when attended with 
combuſtion, fixed air is produced: Conſequently, as phlogiſton 
is ſeparated from it in the red hot tube, fixed air muſt alſo make 
its appearance. The fixed air which this inflammable air yields, 
in conſiderable quantity, after its combuſtion proceeds from the 
portion of ſpirit of wine that is intimately combined with this 
kind of air. Juſt ſo is it with the inflammable air that is extracted 
from charcoal ; this air, it is true, contains ſome fixed air which 
is ſimply mixed with it, and which may be ſeparated from it by 
lime water; but, if it be fired, a much greater quantity of fixed 
air is obtained. Hence I infer that this air volatilized or carried 
up with it a little of the charcoal. With regard to the zther 
ſmell; the production of this is explicable by my former experi- 

ments and obſervations on different kinds of æther. After the 
various new kinds of æther which I have prepared, I conclude 
that ſpirit of wine conſiſts of a ſubtle oil, which, by means of a 
certain quantity of heat and phlogiſton, is rendered ſoluble in wa- 
ter; juſt like hepatic air, which conſiſts of ſulphur combined with 
a little phlogiſton and heat, and which in like manner is ſoluble 
in water. This air is immediately decompoſed on being depriv- 
ed of its ſuperfluous phlogiſton, which is eaſily effected by nitrous 
acid, dephlogiſticated marine acid, or acid of arſenic. With the 
production of æther the ſame thing happens; the ſpirit of wine is 
deprived of its phlogiſton by acids or manganeſe ; the heat that 
was combined with this phlogiſton is let looſe (for a mixture of 
finely levigated manganeſe, common marine acid, and ſpirit of 
wine, 


= = 
Experiment XI. Now, if this phlogiſti- 


cated nitre be put into a coated glaſs retort, 
and ſubjected to a ſtrong fire; the attraction of 
the. nitrous acid to phlogiſton is increaſed; 
the nitre boils afreſh; and empyreal air 
is again produced. When this ebullition 
' ceaſes (at which time the retort generally 
begins to melt) there is no longer any nitre 
to be found ; what remains is an alkali. As 
the ſaline principle ſeems to exiſt in nitrous 
acid in a pretty pure ſtate (for nitre, treated 
with inflammable ſubſtances, exhibits the 
ſame phenomena as empyreal air does with 
ſach ſubſtances) it goes on attracting phlo- 
giſton from the ſtrong heat, till at length, 
with its water, which it ſtill retains, it is 
converted into empyreal air; in which ſtate 


wine, boils of itſelf without having heat applied to it) and then 
the ſubtle oil of the vinous ſpirit becomes diſengaged. Let this ex- 
planation be applied to the production of æther in the prepara- 
tion of Dr. Prieſtley's inflammable air (for I am confident that an 
æther is obtained if the experiment be rightly conducted, and eſ- 
pecially if the tube be very long, and as much as an ell of it at 
leaſt, be conſtantly kept red hot) it is evident from the inflamma- 
ble air, that the matter of heat robs the ſpirit of wine of part of 
its phlogiſton; hence the oil of the vinous ſpirit becomes diſen- 


gaged. Hence, too, we ſee that æther may be generated without 
the intervention of an acid. 


it 
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it ceaſes to be capable of uniting with the 
alkali; conſequently the alkali muſt be left 
in a cauſtic ſtate. Dr. Prieſtley's experiments 
further ſhew, that if nitrous acid be made 
to paſs through a red hot (earthen) tube, 
it is entirely converted into empyreal air. 


XII. MISCELLANEOUS 
REMARKS BY MR. SCHEELE, 


IN LETTERS FROM HIM TO DR. CRELL, 
(CONTINUED. ) 


HAVE made the following remarkable 
obſervation. Let an oblong phial be 
filled to about three-fourths of its height, 
with white and highly concentrated nitrous 
acid, and be ſet inverted in a ſmall glaſs jar, 
likewiſe containing concentrated nitrous 
acid. This jar, however, muſt be ſuch, 


that the oblong phial may cloſe the mouth 
of 
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of it pretty exactly, ſo as to prevent the too 
free evaporation of the acid. The appara- 
tus being placed in the ſun-ſhine, the acid 
in the ſmall phial is ſeen to fink lower and 
lower every day, and in the courſe of a 
fortnight or three weeks it becomes emptied 
of its nitrous acid; but the air which is 
generated is pure empyreal air, and the white 
nitrous acid is now turned red by the phlo- 
giſton of the ſun's rays. I think there is 
little doubt, that light conſiſts of empyreal 
air and phlogiſton, as heat alſo does, but 
with a leſs proportion of phlogiſton. 


I repeatedly diſtilled, in the manner de- 
ſcribed by Mr. Wenzel (in his Treatiſe on 
the Affi nity of Bodies, p. 379) ſpirit of ſal 
ammoniac over arſenic, in order to fix it; 
but in vain: it proved to be as volatile after 
the operation as it was before. Indeed 1 
doubted the fact before-hand, knowing that 
arſenic cannot be fixed by itſelf, but by be- 
ing deprived of its phlogiſton. Yet Mr. 

Wenzel 
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Wenzel ſays that after it had undegone the 
above-mentioned treatment, it melted before 
the blow-pipe to a white mals, 

I have found that calx of lead is ſoluble 
in water. After triturating litharge to a 
very fine powder, pour upon it diſtilled wa- 
ter, fill a bottle therewith, cork the mouth 
of it tight, and ſhake it frequently. After 
it has ſtood two or three days, and is 
thoroughly - ſettled, decant the clear liquor, 
breathe two or three times upon it, or mix 
with it a little water impregnated with fixed 
air, or add to it a drop of ſpirit of vitriol; 
the water will turn milky, and either ceruſſe, 
or vitriolated lead will ſettle at the bot- 
tom. | 

Concerning the ſmoking oil of vitriol, 
I have always thought that the only differ- 
ence between it and the common ſort, which 
does not emit fumes, conſiſted in the greater 
or leſs degree of concentration, and that the 
ſtrongeſt is that which is ſmoking; and 
that in order to become fluid, it muſt attract 
moiſture, which immediately deprives it of 
its elaſtic nature, The experiments which 


Mr. 


11 

Mr. Dollfuſs has made on this ſubject, 
clearly prove that the property of emitting 
fumes is by no means owing to phlogiſton; 
and what ſhews my opinion to be ſomething 
more than a mere conjecture, is the circum- 
ſtance of the ſmoking acid being ſpecifically 
heavier than that which does not ſmoke. 


XXII. | EXPERIMENTS ON 
W 


By PROFESSOR GMELIN. 
(CONTINUED.) 


Experiment XXI. 
AVING put another portion of the be- 


fore-mentioned yellow powder (Expe- 
riment XVIII.) into a ſimilar apparatus, like- 
wiſe covered over with charcoal duſt, and 
having ſubjected it to a heat not quite ſoſtrong 
as that in Experiment XIX. I obtained 


® Crels Annals for 1785, vol. I. p. 438. 
three 


[ 206 J 
three different products, viz. white vitreous 
globules, a ſpungy matter, like that in the 
preceding experiment, and a hard mafs com- 
poſed of little globules (like that in Experi- 
ment XX.) which, when viewed through a 
magnifying glaſs, reſembled hæmatites 
(Glaſeopfe ). 

Experiment XXII. After triturating toge- 
ther both the yellow powder, and the ſpungy 
matter (Experiment XVIII. XX.) very 
| finely, I poured upon the ſame ſome ſpirit 
of ſalt ; ſome bubbles were immediately ex- 
tricated, and continued to riſe up through 
the liquor for ſome time afterwards; moſt 
of the powder, however, remained undiſ- 
ſolved at the bottom of the veſſel. The 
acid, it 1s true, was turned yellow, and, after 
the ſuperfluous portion of it was ſaturated 
with lixivium tartari, it gave on the ad- 
dition of Pruſſian lixivium (phlogiſticated 
alkali) and infuſion of galls, ſome, though 
very light, marks of the preſence of iron; 
but on adding ſolution of gold to it, and ſa- 
turating the predominant acid with lixivium 
tartari, it did not ſhew the leaſt ſign of the 
preſence of tin. 


Experi- 
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̃ Experiment XXIII. To the marine acid 
impregnated with the metallic matter (Expe- 
riment XIV. XV.) I added an ounce more of 
pure acid, aud then continued to drop into 
the whole pure lixivium tartari, till the li- 
quor began to become turbid. I then ſub- 
jected it to heat for half an hour, in a glaz- 
ed earthen veſſel, letting it boil gently at 
the laſt; after which, I poured it out upon 
a filter of blotting paper. The refiduum 
upon the filter was of an ochre-yellow, gave 
a greeniſh glaſs on expoſure to the blow- 
pipe with phoſphoric acid, and, after edul- 
coration and ex ſiccation, weighed only ſe- 
ven grains and a half. 

Experiment XXIV. The liquor (Experi- 
ment XXIII.) paſſed through the filter clear, 
but ſtill tinged. I now ſaturated it com- 
pletely with lixivium tartari, ſo that on the 
laſt addition thereof it ceaſed to become 
turbid; a copious precipitation took place. 
I poured out the whole upon blotting-paper, 
and let the liquor paſs through. The reſi- 
duum upon the filter, after edulcoration and 


exſiccation, added to the browniſh matter, 
I which 


| 


2668 i 
which was left upon the filter in Experiments 
XIV. and XV. weighed 1 dram 15 grains; 
it was of a liver-brown colour, and being 


expoſed to the blow-pipe with microcoſmic 
falt, it gave a deep yellow coloured globule, 


Experiment XXV. The refiduum in Ex- 
periment XXII. proved i in like manner but. 
little ſoluble in burnt borax when expoſed, 
with .it, to the blow-pipe. I obtained a 
greeniſh-blue globule that was partly opake, 
partly tranſparent, with a number of grey 
ſpots interſperſed through it. 

Hence it is ſeen that moſt of my experi- 
ments, which I ſhall proſecute ſtill farther, 
coincide with thoſe which have been made, 
and publiſhed by Meſſrs. de Luyart. As 
far as they go, they ſhew that Wolfram 
contains a peculiar metallic ſubſtance, that 
is mixed with iron and manganeſe®, the 
proportions of which are not always the 
ſame; they point out a great difference 


Iron and manganeſe, with a little tin, were diſcovered by Leh- 
mann in Wolfram. See his Phyfikaliſch-chemiiche Schriften. 
Berlin, 8vo, 1761, p. 356. 


between 
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between it and every other metallic body, 
both in the more perfect (or reguline) and in 
the calciform ſtate; at leaſt it is diſtinguiſh- 
ed from the reſt by its ſpecific gravity , by 
its colour, by the colour of its calx, and 
by the colours which it communicates to 
falts when melted therewith to a glaſs; by 
its refractorineſs in the fire; by its difficult 
ſolubility in acids, both in its calciform and 
in its metallic (or reguline) ſtate; and laſt- 
ly, by the readineſs with which its calx 
combines with cauſtic alkalis. 

Although it reſembles the noble metals 
in its great ſpecific gravity, in its difficult 
ſolubility in moſt acids, even in aqua regia 
itſelf, and in the circumſtance of being un- 
combinable with ſulphur+; yet it differs 
from them in being reducible to ſcoria by 


| 
q 
| 


* Which is ſtated by Meſſ. de Luyart to be 17,6. See their 
Chemical Analyfis of Wolfram, Sea. XI. No. 4. and Sect. XIII. 
IIt is true that Meſſrs. de Luyart (Ibid. Se. XI. No. 3.) did 
obtain a lump or maſs by melting the yellow powder with ſulphur ; 
but as this maſs weighed only 42 grains, though 100 grains of each 
were employed, and as moreover it did not give out a ſulphureous 
ſmell when thrown upon burning coals; it can hardly be ſuppoſed 
that the ſulphur united with it. 


Vol. II. No. 3 * lead, 


1 

lead *, in parting with its phlogiſton ſo rea- 
dily, in being ſo eaſily brought to a calx, 
in being irreducible without the addition 
of ſubſtances containing phlogiſton, and in 
being ſo difficult to reduce even with ſuch 
addition. 

From the circumſtance, too, that filver 
loſes ſo much of its malleability by admix- 
ture therewith , it is apparent that this 
metallic ſubſtance does not belong to the 
claſs of the noble, but rather to the claſs 
of ſemi-metals; if, indeed, the ſeries of ex- 
periments made by Meſſrs. de Luyart prove 
any thing, they having been made not with 
the perfect (or reduced) metal, but only 
with its calx, which was not, as, however, 
it ſhould have been, rubbed together with 
charcoal-powder. | 


* At leaſt, after melting the yellow powder with twice as much 
gold, and ſubjecting the ſame to cupellation, Meff. de Luyart 
found nothing left upon the cupel but gold. Ibid. Sect. XII. 


— _— 


+ De Luyart, ibid. Sect. XII. No. 3. It is alſo ſaid that tin loſes 
of its fuſibility and ſplendour by admixture with Wolfram. 
Magazin der Bergbaukunde 1785. Part I. p. 125. 


As 


1 
As Wolfram is known to occur only * in 
or near tin- mines 4, and is frequently ſo 
finely interſperſed through the tin-ores, as 
not to be ſeparable from them by the com- 


mon methods, in conſequence of which the 
tin, in which any of it ſtill remains after the 


* Lehman, indeed (Phyſ. Chem. Schrift. p. 343) makes mention 
of wolfram got from the principality of Halberſtadt; and Wallerius 
(Mineralogy, German tranſlation by J. D. Denſo, Berlin, 1750, p. 
347. Syſtem. Mineralogiz Holm. Vol. I. 1772. p. 331) ſpeaks of 
another ſort of wolfram from Weſtmania in-Sweden, though nei. 
ther of theſe countries is noted for tin : But perhaps the former 
miſtook manganeſe for wolfram; and the teſtimony of the latter is 
the more doubtful, as other great Swediſh mineralogifts, for in- 
ſtance Linnzus and Cronſtedt, have made no mention of this Swe- 
diſh wolfram. | 

f At leaſt this is the caſe in the mines of Bohemia and Saxony; 
for inſtance, at Preſſniz, Platte, Schonfeld, Schlackenwald, and 
Zinnwald in Bohemia; at Ehrenfriederſdorf, Geyer, Altenberg, 
Zinnwald, Eibenſtock, Langenberg, Johanngeorgenſtadt and 
Blankenburg in Saxony: concerning which ſee Ferber's Eſſays or 
Contributions towards a Mineralogical Hiſtory of Bohemia. Berlin, 
1775, p. 51, 98, 107, and his New Collections or Obſervations rela- 
tive to the Mineralogical Hiſtory of different Countries, &c. 
Mittau. Vol. I. 1778, p. 187; Charpentier Mineralogical Geogra- 
phy of the Elector of Saxony's Territories, Leipfic, 1778, p. 161, 
167, 205, 274 ; Born's Index Foffilium, Pragæ 1778, Vol. I. p. 48, 
49, Vol. II. p. 101. That it alſo occurs in the Corniſh tin- mines 
is ſeen by the accounts publiſhed in the Chemical Annals for 1785, 
No. VI. p. 546, and ſeq. No. X. p. 340; No. XII. p. 519; although 
this is unnoticed by later writers, ſuch as Kirwan and Cullen (in 
his Engliſh tranſlation of de Luyarts memoir) 

P 2 ſmelting, 


1 
ſmelting, is frequently much ſpoiled * ; as 
tin-ores, though the metal that is extracted 
from them is lighter than many other + me. 
tals, are heavier than moſt other ores ; and 
as it has now been proved, that theſe pro- 
perties are not owing, as was formerly ſup. 
poſed ||, toarſenic, which riſes in fumes from 
theſe ores ¶ (theſe fumes proceed from the 


* Lehmann, as above, p. 346. 

1 Namely 7, 264 (Bergmann Sciagraphia Regni mineralis Lipſ. 
1782, f. 207. p. 128) conſequently leſs than that of gold, platina, 
filver, quickſilver, lead, copper, iron, biſmuth, nickel, arſenic, 
cobalt, and even than the new metal itſelf of which we are here 
treating. 

4 The ſpecific gravity of the European tin ores is, in many in- 
ſtances, 6,750; and ſeldom leſs than 57955 or 5000, Kirwan's Mi- 
neralogy, p. 293, and ſeq. 

5 Bergman (de Docimaſia Minerarum Humida, F. X. B. Opuſcul. 
Vol. II. p. 439. and Sciagraphia Regni Mineralis, $. 209) and Kir- 
wan (as above, p. 294) aſſert that tin is never mineralized by arſe- 
nic. I myſelf could not perceive the leaſt arſenical ſmell from well 
cleanſed and finely pulveriſed zinngraupen when thrown on burn- 
ing coals. | 

|| Namely by Wallerius (Mineralog. p. 386, 388, and Syſtem. 
Mineralog. Vol. II. p. 319, 322) and even by Cronſtedt (Mineralog. 
German Tranſlation with Brunnick's notes and additions. Leipſic, 
1770, p. 197). 

Theſe vapours are caught in chimnies of a particular conſtruc- 


tion, where they condenſe or concrete into what is called white 
arſenic. Ferber, New Collections, Vol. I. p. 190, 191. 


quantity 


« 
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quantity of arſenical pyrites with which they 
are in general finely interſperſed) when they 
are undergoing the action of the fire; ſo 1 
thought that the metal which has lately been 
diſcovered in tungſten and wolfram might 
perhaps be likewiſe preſent in tin-ores, and 
that the great weight of theſe ores, as well 
as ſome other properties of the tin that is 
extracted from — might be owing 
thereto. 

Accordingly, I nk ſome pretty large 
cryſtals of zinngraupen, and having ſepa- 
rated them as carefully as poſſible from their 
matrix, I reduced half an ounce of them to 
fine powder, and rubbed the ſame together 
with two ounces of pure, dry, and finely le- 
vigated potaſh. I melted the whole in a 
| ſtrong earthen retort, poured it out, whilſt 
it was in a ſtate of fuſion (it was of an aſh- 
grey colour) and after it was become cold 
and ſolid, I pounded it and boiled it for half 
an hour with 40 ounces of ſpring water. 
The liquor was poured upon a filter of blot- 
ting paper, through which it paſſed clear, I 


dropped aqua fortis into it, till all efferveſ- 
F2 cence 
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cence ceaſed; a flight ſmell of liver of ſul. 


pur was emitted, and the liquor became 


turbid. After ſome time a white ſediment, 
but in very ſmall quantity, was depoſited ; 
there was ſo little of it, that I could not 
examine it accurately, and I ſhould rather 
think it proceeded from the calcareous earth 
of the ſpring-water, than from any metallic 
matter which the alkali had diflolved. 


Upon 5 drachms of large zinngraupen 


cryſtals, ſeparated as completely as poſſible 


from their matrix, and afterwards finely 
pulverized, I poured as much marine acid 
as covered the fame above three fingers 
breadth. I then applied heat, which | con- 
tinued to increaſe till the acid boiled with 
great violence. After a good deal of the 
liquor had evaporated, I removed the fire, 
decanted the liquor as ſoon as it was be- 
come cold, poured freſh acid upon the re- 
fiduum, boiled it again, and repeated this 
treatment till at length as much as a pint 

of acid was conſumed, 
Along with the acid I had poured off a 
reddiſh powder, which, now that the acid 
ſtood 
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ſtood ſtill, gradually fell to the bottom: 
to collect this powder, I decanted the 


greater part of the liquor, and poured out 


the remainder with the ſediment upon a fil- 
ter of blotting paper. | 

The acid itſelf was clear and of a gold 
colour, was not rendered turbid by water, 
but was turned blue by Pruſſian lixivium 
(phlogiſticated alkali) and blackiſh (but not 
till after the predominant acid was ſaturated 
with lixivium tartari) by infuſion of galls. 


It is evident, therefore, that ſome parti- 


cles of iron were diſſol ved by the acid; that 
there was alſo a little tin diflolved in it, I 


concluded from the following experiments, 


On adding a little of it to a ſolution of 
gold in aqua regia, no alteration, at firſt, 
took place; and even when 1 ſaturated the 
ſuperfluous acid with lixivium tartari, no 
other effect enſued, except that the liquor 
became turbid, and gradually let fall to the 
bottom a very ſmall quantity of a whitiſh 


powder; but the next day this powder was 


of a dark purple colour. 
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1 
What was ſtill held diſſolved by the acid 


I precipitated therefrom by lixivium tar- 
tari; there was a copious precipitation of 
whitiſh flocculi, which after thorough ex- 
ſiccation, had a greeniſh caſt, and when 
thrown on burning coals turned black, with. 
out giving out any arſenical ſmell; aqua 
regia efferveſced ſtrongly therewith, and 

diſſolved the greateſt part. That there were 
particles of iron in what the aqua regia had 
diſſolved appeared on the addition of Pruſ- 
ſian lixivium; and that it had alſo diſſolved 
a little tin, I thought probable from ſome 
thin whitiſh flakes that were thrown down 
on the addition of vitriolic acid. Never- 
theleſs, the matter which was left undiſ- 


ſolved by the aqua regia had 'more of the 
nature of tin. | 


The before-mentioned red powder, which 
I had poured out along with the acid, 
I edulcorated and dried in the ſun; it 
weighed 15 grains. I poured upon it ſome 
cauſtic ſpirit of ſal-ammoniac, and let them 
ſtand together for a day, in a bottle that 
was corked tight, and ſhaken frequently, 


I de- 
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1 decanted the liquor, and dropped into it 
ſome nitrous acid, whereupon it became 
turbid, and gradually depoſited a white ſe- 
diment; but the quantity of it was ſo ſmall, 
that it was ſcarcely poſſible to collect it, 
and examine it properly. 
In like manner I poured (after having 
edulcorated it, and dried it in the ſun) upon 
the larger portion of the zinngraupen which 
the acid had not attacked, cauſtic ſpirit of 
ſal ammoniac under the ſame circumſtances 
'as in the preceding experiment; the reſult 
was ſimilar, except that the ammoniacal 
ſpirit yielded leſs precipitate. 
Being convinced by theſe experiments 

that the marine acid is not ſtrong enough to 
diſſolve the calx of tin, ſo as to diſengage 
the metallic matter which I ſought to ex- 
tract from theſe ores, I had recourſe to ano- 
ther acid menſtruum, which, as we are aſ- 
ſured by Wenzel, attacks tin more forci- 


bly, and which Bergmann f has recom- 
mended for aſſaying tin-ores. 


On the Affinity of Bodies. Dreſden, 1777 [1782] p. 179, 180. 
+ De Minerar, docimaſia humida. 9. X. B. Opuſc. Vol. II. p. 


437, 438. 
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Accordingly, I put into a glaſs retort, the 
neck of which I had broken off, ſome pulve- 
rized zinngraupen (which was not at all at- 
tacked by marine acid even with the afliſt. 
ance of a boiling heat) and poured upon it 
pure oil of vitriol, till it covered it to ſeve- 
ral fingers breadth. I then added ſpirit of 
falt, whereupon bubbles roſe up through 
the liquor; I continued adding- ſpirit of 
falt till no more bubbles were emitted. I 
then ſet the whole over the fire, and let it 
boil gently, continuing the application of 
this degree of heat for ſeveral hours. The 
ore did not appear to be diminiſhed in ſize. 
I placed it again upon the fire; and this 
treatment I repeated ſeveral times: at length, 
I ſet it by in the cold, diluted it with water, 
and poured off the liquor cautiouſly from 
the ſediment. I faturated the decanted li- 
quor with lixivium tartari; but, notwith- 
ſtanding the ſtrong efferveſcence, it remain- 
ed perfectly clear; the next day, however, 
ſome white flakes ſubſided to the bottom. 


Although we may not be warranted to 


conclude from theſe experiments that the 
new 
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new metallic ſubſtance is not preſent in zinn- 
graupen; yet this much we may infer, that, 
if it be preſent therein, it is far more dif- 
ficultly ſeparable from it (by reaſon that the 
calx of tin with which it is united reſiſts ſo 
much the action of acids, and conſequently 
will not let itſelf be diſengaged from that ſub- 
ſtance) than it is from the calces of iron and 
manganeſe with which it is combined in wol- 
fram, or from calcareous earth with which 
it is combined in tungſten /Schwerſtein } 
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XXIII. EXPERIMENTS ON 
MOLVI BD R N A, 


WITH A VIEW TO ITS REDUCTION : 


By Mr. HIELM. 
( Continued.) 
$8. XXVI. 


O free the earth of molybdæna from the 
ſulphur with which it is combined in 

its native ſtate ( molybdæna membranacea of 
Cronſtedt*) two methods are made uſe of, 
viz, torrefaction under a muffle, or diſtilla- 
tion to dryneſs with pure nitrous acid. 
The laſt mentioned method is that which 
Scheele adopted in his analytical experiments 
upon this ſubſtance. It is an eaſy and an 
expeditious method ; whereas the roaſting is 


* Molybdznum galenare of Werner. Karſten, Muſ. Leſkean. 
Vol. Il. p. 563. 
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tedious and troubleſome. Moreover, in the 
roaſting ſome ſmall ſcales of molybdzna, 
that are not completely deſulphurated, are 
apt to be (indeed almoſt always are) enve- 
loped in the remaining molybdznic earth, 
and, being converted into yellow flowers, 
either fly off along with the vapours, or 
melt and fink into the ſaucer or cupel. 
Now as Mr. Scheele's method is not liable 
to theſe objections, we ſhould immediately 
give it the preference, were it not attended 
with other inconveniencies, of no leſs con- 
ſequence, of which he was not aware. By 
digeſting molybdæna with nitrous acid, and 
evaporating the acid from it, the ſulphur is 
doubtleſs deſtroyed or decompoſed ; but one 
of its component principles, the vitriolic 
acid, remains for the moſt part behind with 
the molybdznic earth, and combines there- 
with, if, according to the directions, the 
nitrous acid be ſtrongly and repeatedly ab- 
ſtracted from the molybdæna to dryneſs. In 


this way we obtain a fine pale yellow (flaxen 


coloured) earth, which Mr, Scheele has 
called acid of molybdzna, becauſe it 
poſſeſſes 
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poſſeſſes ſome of the properties of acids, 
If this earth be melted with pure fixed alka- 
li and charcoal powder, no ſmell of hepar 
ſulphuris is perceived, on adding an acid to 
it; and hence Mr. Scheele and others con- 
cluded that the molybdznic earth thus ob- 
tained was free from vitriolic acid. It was 
not then known that the earth of molyb- 
dæna poſſeſſes the ſingular property of ab- 
ſorbing and uniting with hepatic air, a fact 
with which the chemical world was not made 
acquainted till Mr. Pelletier publiſhed his 
experiments on this ſubject in the year 1788. 
From what has been faid it ſeems to be 
moſt adviſeable to make uſe of both methods 
together; viz. firſt of all roaſt the mo- 
lybdæna in a heat quickly applied, but of-a 
moderate degree, ſo that the ſulphur may 
fly off in an undecompoſed ſtate, and leave 
the molybdzna for the moſt part free from 
it. Upon this roaſted molybdæna pour ni- 
trous acid, boil them together, and diſtil 
off the acid not quite to dryneſs, but decant 
it clear off; then add freſh nitrous acid, 
and proceed in this manner repeatedly, till, 
though 
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though the acid boil ſtrongly, red vapours 
ceaſe to appear; this is a ſign that the 
acid has no further action upon the molyb- 
dæna. After the laſt quantity of acid is 
decanted clear off, diſtilled water made 
hot, is to be poured in its ſtead, upon the 
molybdznic acid, to be boiled briſkly there- 
with and decanted off; after this ſhall have 
been repeated ſeveral times, the molybdznic 
earth is to be poured out upon a filter of 
blotting paper, and further edulcorated, 
After it has been exſiccated, it is to be heat- 
ed to redneſs under a muffle: thus we obtain 
a pure earth of molybdzna, which is as 
white as chalk. 

To promote the diſcharge of the vitriolic 
acid in the roaſting, I treated the molyb- 
dæna with linſeed oil, in the manner for- 
merly (F. VI.) mentioned. But whatever 
might be gained by this management in 
other reſpects, there was this inconvenience 
reſulting from it, that the alkali left by the 
oil, joined itſelf to the vitriolic acid, and 
formed with it a neutral ſalt, which mixed 


with the earth of molybdena, and rendered 
: Ul 
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it ſtill more impure. If all the reſiduous 
vitriolic acid could be ſaturated in this way, 
it would be an eaſy matter to ſeparate the 
neutral ſalt thus produced, by lixiviation or 
edulcoration. It is beſt not to employ any 
linſeed oil at all in the calcination, fince it 
appears that the pure molybdænic calx is 
(thereby) converted again into molybdæna, 
by which means it 1s made even worſe than 
before. By melting ſuch a calx of molyb- 
dzna with other metals, we are beſt enabled 
to diſcover of what degree of purity it is; 
for, in conſequence of the vitriolic acid 
which is apt to adhere to it, it is not eaſy to 
obtain it in this manner in a ſtate of per- 

fe& purity. N 
Among the various methods that have 
been fallen upon for deſulphurating the mo- 
lybdænic calx, is to be mentioned the fuſion 
of the molybdæna with black flux to an he- 
par, from which, by means of acids, the mo- 
lybdznic calx, combined with hepatic air, is 
ſeparated, and this air is afterwards expelled 
by roaſting or by digeſtion with nitrous 
acid. Under this treatment, however, a 
great 
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great deal of the molybdænic calx ĩs loſt, 
an objection ſo much the weightier, as the 
molybdena itſelf is ſo ſcarce and fo diffi- 
cultly procured. The ſhorteſt and beſt me- 
thod of obtaining a pure calx of molybdzna 
is unqueſtionably that which has been pub- 
liſhed by Mr. Pelletier, in the Journal de 


Phyſique; viz. to put the molybdzna at the 
bottom of a large crucible, to ſet a ſmaller 


crucible inverted over the molybdzna, to 
place a lid or covercle over the whole, and 
ſubject the apparatus for ſome hours to a red 
heat. Thus the air, which is neceſſary to 
effect the calcination, is allowed ſufficient 
acceſs, whilſt, on the other hand, the veſſel 
is ſufficiently cloſed to prevent the diffipa- 
tion or flying off of the molybdenic calx, 
provided the fire be properly regulated, 


white ſhining flowers ſublimed into the in- 
verted crucible, and partly in yellowiſh 
flowers fitting upon the yet imperfectly de- 
compoſed molybdæna. Both kinds are to 
be collected, edulcorated with water, and 


Vol, III. No. 3. 2 expoſed 


When the operation is finiſhed, the calx of 
molybdzna is found partly in the form of 
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expoſed to by red heat; after which they are 
fit for uſe, being thus perfectly freed from 
all extraneous admixture, 


FS. XXVII. 


Whoever ſubjects ſuch a calx of molyb- 
dæna to the modes of reduction deſcribed in 
the preceding part of this treatiſe, muſt be 
convinced of its metallization. We are 
not to refuſe it a place in the claſs of metals, 
becauſe we have not yet been able to melt it 
into a round button. A metal, however, 
ſhould melt with other metals; and this cir- 
cumſtance will afford freſh grounds for conſi- 
dering reduced molybdzna (waſſerbleymetall, 
molybdænum) as a peculiar metal, ſince it is 
a fixed maxim, that metals cannot be united 
with any other bodies but metals ſo as to 
retain, after the union, their leading pro- 
perties. 


Agreeably to this maxim, the admixture 


by which iron is rendered cold ſhort, was 
at firſt ſuppoſed to be a new metal, and was 
named ſiderite ¶ derum); but it was ſoon af- 
terwards diſcovered that this bad quality of 

the 
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the iron was not owing to a peculiar metallic 
body, but to a ſubſtance of a very different 
nature, viz. to a compound of calx of iron 
and phoſphoric acid. That the combina- 
tion of the molybdznic metal (molybdenum } 
with other metals does not depend upon any 
ſuch mineralizing property, will appear 
from the following experiments. On this 
occaſion it 1s proper to call to mind, that 
ductile metals melted with brittle metals, 
give a brittle compound; that metals which 
are not ductile are by ſuch addition rendered 
ſtill more brittle; that ductile metals are 
capable of uniting with a ſmall proportion 
of brittle metals without loſing any of their 
former properties; that refractory metals 
may be rendered leſs difficultly fuſible by ad- 
mixture with others, &c. In all caſes, 
however, the metallic luſtre, with the cir- 
cumſtances therewith connected, are the 


beſt and ſureſt proofs of metallic combina- 
tion. | 


Now, as the admixture of metals by fu- 
ſion may be effected in various ways, viz. 
either by taking them in the ſtate of calces, 


22 or 
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or in the reguline ſtate, or by taking one of 
them in a calciform, and the other in the 
metallic ſtate; Mr. H. undertook to examine 
the affinities of molybdænum with ſome of 
the other metals, under theſe different cir- 
cumſtances. He has choſen to begin with 


copper. 
S. XXV III. 

I. Fuſion of calx of molybdzna with 
copper. 
A. The arrangement in the forge was 
ſuch, that the centre of the pedeſtal was 
diſtant five inches from the mouth of the air- 
channel or form*, The bellows were work- 
ed for half an hour; no manganeſe was put 
among the fuel, the weight upon the bel- 
lows from the beginning to the end of the 
operation amounted to five liſpounds (7olbs.) 
Several aſſays were made at once, as in the 
former experiments. As before, the cru- 
cibles were marked alphabetically, and 
braſqued; and the introduced mixtures 


® Twuzere of the French, 


Were 
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were covered over with a thin layer of char- 
coal powder, 

The calx of molybdzna- uſed in theſe 
experiments was obtained by calcination 
in a crucible promoted by the affuſion of 
linſeed oil; (S. VI.) after which it was care- 
fully roaſted under a muffle, ſo as to be 
converted into flowers, which were nicely 
picked out without being previouſly waſhed. 

(a) In this outermoſt crucible was put a 
mixture of 481bs. (aſſay weight) of copper 
{Streukupfer) rubbed together with 1ölbs. 
of molybdenic calx, and afterwards formed 
into little balls by means of linſeed oil. 

(b) This crucible contained 121bs. of the 
ſame kind of copper, and 16Ibs, of molyb- 
dænic calx. 

(e) Copper 16lbs. and calx of molyb- 
dæna 16lbs. and laſtly, 

(d) Copper Slbs. calx of molybdæna 
I6Ibs. 

The whole apparatus after being covered 
over with an inverted crucible, was made 
and kept red hot for ſome time before the 
bellows were played, to allow the molyb- 
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dznic calx to abſorb phlogiſton, and there- 
by to fit it for gradually uniting with the 
copper, Which otherwiſe would quickly 
have melted down to the bottom of the cru- 
cible, without combining with any of the 
aforeſaid calx. 

On examining the crucibles, there was 
found in 

(a) A thin plate, with raiſed or upright 
edges; it was of a copper colour, interſperſ- 
ed with white ſpots, and weighed 5 2lbs. 
(b) Reſembled the preceeding, but ſeem- 
ed to have been diſpoſed to mix better in 
the fuſion ; it weighed 4albs. 

(c) A hemiſpherical, ſmuoth, and even 
button, which weighed 26lbs. 

(d) A dark blue porous globular maſs, 
Which weighed 26l1bs. 

The great loſs of weight experienced ir in 
theſe and the ſubſequent aſſays, is owing to 
ſmall globules of the copper getting into the 
braſque. On repeating the fuſion 
B. The diſtance between the form or 
tuye e, and the pedeſtal, was leſſened. In 


other reſpects the arrangement was as before. 
(a) In 


VS 


(a) In this crucible a partition was 
made of a piece of old broken crucible 
faſtened at the bottom with luting, and in 
the two cavities were laid the aſſays A. (c) 
and (d) without further addition. 


(b) Contained the ſame aſſay as in expe- 
riment A, but without braſque and charcoal- 


duſt. 
(e) Contained the aſſay A. (a). 


(d) Into this crucible, which was thin- 
ly braſqued, was put 1 quintal (=69 laſs 
=1 oolbs.) of pure copper / Streukupfer } 


made into a ball with linſeed oil, and cover- 
ed over with a little charcoal-duſt. 


Over the whole apparatus was inverted a 
crucible, to ſerve as a cover. After half an 
hour's blowing, all the aſſays were found to 
have exactly the ſame weight as before; but 
were more ſcorified on their ſurfaces, which 


appeared of a bluiſh grey colour. None of 


them were better fuſed than before, except 


A. (c) which might be ſaid to be ſomewhat . 


more run together, though it was ſtill far 
from being brought to a button or regulus. 
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In the uppermoſt crucible the copper itſelf 
had not been perfectly fuſed. 
C. In another trial, theſe aſſays were not 
brought to a much more perfect fuſion. 
Even pure copper, which was laid in the 
outermoſt crucible, afforded no perfect 
button. But when this copper was fuſed per 
ſe, it melted very readily to a regulus, with 
a diminution of weight. Its difficult fuſi- 
bility, therefore, muſt have been owing to 
ſome accidental circumſtance, the effect, 
perhaps, of the other aſſays. On expoſing 
the aſſay A. (b) per ſe, to the blaſt, for the 
ſpace of half an hour, under the fame ar- 
rangement of the forge, its fuſion was not 
in the leaſt degree advanced, This was tried 
with ſeveral others of the above-mentioned 
aſſays, with the very ſame reſult. 


D. In order to ſee how far the fuſion 
might be promoted by ſtill greater additions 
of copper, the following experiments (with 
this alteration in the arrangement of the 
forge, that the diſtance from the mouth of 
the air-channel or ferm was increaſed to five 
inches) were made, 


3 (a) 641bs. 
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(a) 641bs. copper, and 16lbs. molyb- 


denic calx. 

(b) g6Ilbs. copper, and 161bs. molyb- 
dænic calx. 

(c) Solbs. copper, and 161bs. molyb- 
dænic calx, all laid upon a bed of braſque, 
with a layer of charcoal duſt, and covered 
over with a looſe hid. 

After expoſure to the blaſt for half an 
hour, none of the aſſays ſhewed greater ten- 
dency to fuſion than (c) which was melted 
to a round, but flat, button, that was 
ſcorified in its upper part, and hollow un- 
derneath. The aſſay D. (b) was melted to 
a round form, but ſtill exhibited ſharp up- 
right edges. Being put back again in a co- 
vered crucible. without the addition of char- 
coal powder, it entered into fuſion; but by the 
agitation which it met with in being taken 
out of the crucible, it was divided into a 
numberof granules. none of which, bo ever, 
had a globular form, and between which a 
good deal of uncombined molybdænic calx 
lay interpoſed. Theſe granules of copper 
bore being hammered a little before they 


ſplit, 
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ſplit, and being digeſted in nitrous acid, 
they left undiſſolved a ſmall quantity of 
greyiſh calx of molybdæna. 


E. On adding ſtill larger proportions of 
copper, ſo as to amount to go or gg in the 
100, the fuſion went on little better than 
before. However, the aſſays made with the 
laſt of theſe proportions were evidently 
found the beſt. After a few ſtrokes with a 
hammer they cracked on the edges, and 
ſhewed cavities within, 

F. As theſe aſſays might perhaps have been 
too large, trial was made with leſs quanti- 
ties in ſmaller crucibles. On this occaſion 
the calx of molybdzna made uſe of was pre- 
pared exactly according to Mr. Scheele's di- 
rections. It was taken in the proportion of 
I, 2, 3lbs. &c. to 15, 14, 13Ibs. of copper. 
The reſults, however, were much the ſame 
as before. But after ſeveral fuſions upon a 
bed of braſque, the colour was changed to a 
yellow white, that pervaded the whole but- 
ton, which preſented a ſhining ſurface after 
filing, but ſoon tarniſhed by expoſure to the 
air. The reſults were the ſame when the 


mixture 
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mixture was 1n the proportion of 11, 10, 
and glbs. copper, and 5, 6, and 7lbs. calx 
of molybdena. In one of theſe affays the 
beginning of a fuſion to a round button was 
actually obſerved; it was of a yellow white, 
and ſoon tarniſhed on expoſure to the air. 


One ſhould be ready to pronounce that 
this change of colour was occaſioned by the 
calx. of molybdzna mixing itſelf with the 
copper, were it vot known from other ex- 
periments, that by melting copper along 
with crude molybdæna, a matt of a fimi- 
lar colour is obtained. Although it cannot 
be denied, therefore, that the copper in the 
above inſtance contained an extraneous ad- 
mixture or alloy, yet it ought by no means 
to be aſſerted, that pure molybdznum* con- 
ſtituted this alloy. That vitriolic acid 
is here concerned, is evident from this, 
that if ſuch copper be expoſed upon char- 
coal to the Noon, it gives out ſparks of 
matt. 


® = Molybdenum is meant reduced, or reguline molyb- 
dena. 
If 
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If it be diſſolved in pure nitrous acid, 
there remains behind a portion of calx 
of molybdzna that is of a white, and an- 
other portion that is of a duſky, of a grey, 
and of a black colour. Theſe two laſt cir- 
cumſtances are proofs of a regenerated mo- 
lybdæna, or of a pure calx of molybdzna 
combined with hepatic air, which cannot 
be formed without the preſence of vitriolic 
acid. During its diſſolution no ſmell of 
hepatic air was perceived. As to the reſt, 
the molybdænic metal ſhews in this reſpect 
the ſame property as other metals, in form- 
ing with ſulphur a matt, and afterwards 
combining in that ſtate with other metals. 
But that a portion of the molybdenic calx 
is, in theſe inſtances, actually revived, and, 
in its metallized ſtate, enters into union 
with the copper, is rendered probable by 
the white calciform particles obtained on 
ſolution. It is not clearly determined by 
theſe experiments in what proportions the 
calx of molybdæna and copper unite beſt. 
Till we come to fuſe the perfect molyb- 

dænic 
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dænic metal itſelf (molybdenum) with cop- 
per, the proportions in which the two me- 
tals moſt readily and moſt intimately com- 
bine, cannot be duly aſcertained. 


| §. XXIX. 
Calx of Molybdena and Platina. 


BEFORE he came to know that the calx 
of molybdzna which he employed contain=- 
ed ſo many extraneous admixtures as he af- 
terwards diſcovered in it, Mr. Hielm per- 
formed a number of experiments with it 
and platina. In order to free the laſt named 
metal from the particles of iron and other 
impurities with which it abounds in the 
ſtate in which we receive it, he digeſted 
it in ſpirit of ſalt for fix or eight times ſuc- 
ceſſively (uſing freſh acid each time) edul- 
corated the refiduum, and ſubjeGed it to a 
red heat in a cupel. By this treatment it 
acquired a dark colour, and loſt two or 
three per cent. in weight. 

G. In 
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G. In theſe experiments the aſſays were 
mixed and melted in the ſame manner as in 
the preceding trials, and the calx of molyb- 
dæna was of the ſame kind as that employed 
in the firſt experiments with copper. 

(a) 16 lbs. molybdznic calx and — 
platina. 


(b) 161bs. molybdænic calx, and 64 lbs. 
platina. 


(e) 16 lbs. W calx, and 1281bs, 
platina. | 

The firſt and ſecond mixtures were be- 
come caked or agglutinated, and acquired 
an oblong flatted figure; but in reſpect to 
its bulk, the third was little altered, and 
was beſides leſs coherent. They were re- 
peatedly expoſed to the ſame degree of heat, 
without being brought nearer to fuſion. 
The aſſay (c) was ſo brittle under the ham- 
mer as to crumble to a powder. The ſcaly 
particles of platina, however, had been at- 
tacked and diſſolved ſo as to have their for- 
mer figure deſtroyed. The other aſſays bore 
ſeveral pretty ſmart ſtrokes of the hammer, 


before they ſplit, and their ſurfaces were 
ſome- 
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ſomewhat ductile. In their fracture they 
appeared of a bright grey colour, and of a 
granular ſteel-like texture. There is no 
doubt therefore that a ſolution or union 
took place here; but the quantity of the 
mixture, and largeneſs of the crucible at 
the bottom, probably preveated its fuſion to 


a round button. 


H. To obviate this, ſmaller crucibles 
were made uſe oi. In 

(a) were put 15lbs. tne. and one lb. 
molybdænic calx. 

(b) 131bs. platina, and 3Ibs. molybdænic 
calx. 


(e) 111bs. platina, and 5lbs. molybdænic 
calx. 


On taking out the aſſays, (a) was found 
melted into an oblong maſs or button, that 
was brittle, white in its fracture, and full 
of holes; (b) had aſſumed a globular form, 
but was jagged on the outſide, and ſpungy 
within; it was alſo very brittle; (e) was in 
like manner very brittle, but it was perfect- 


ly round, had a ſmooth ſurface, and was of 


a den- 
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a denſer and more compact texture than any 
of the others. 


From conſidering theſe reſults, Mr. 
Hielm was led to ſuſpect that the calx of 
molybdzna might not be wholly free from 
vitriolic acid; and, though on further exa- 
mination, he did not detect the preſence of 
it, yet he perceived, on adding an acid to 
one of the obtained buttons, an evident he- 


| patic ſmell (In what way this hepatic air is 
formed during the preparation of the molyb- 


dænic calx, with which it unites, the 
author has before explained) In theſe expe- 
riments, therefore, the calx of molybdzna 
ſeems to have formed with the platina a 
ſort of matt. 

I. It was next tried to melt calx of mo- 
Iybdzna prepared according to Mr. Scheele's 
directions, with platina; which was effect- 
ed, though with ſomewhat more difficulty. 
In this caſe however no hepatic ſmell was 
diſcoverable. 


K. Calx of molybdæna prepared by burn- 
ing with linſeed oil, was boiled in diſtilled 
Water 
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water, the firſt quantity of which was there- 
by turned of a green colour. This was re- 


peated till the decanted water was quite co- 


lourleſs, and the molybdænic earth which 
remained behind was perfectly white. It was 
afterwards boiled two or three times more 
with freſh water, poured out upon a filter 
of blotting paper, further edulcorated, dried, 


and ſubjected to a red heat. 
It was attempted to unite this calx of 
molybdæna, by fuſion, with platina. It 
ſhewed ſome tendency to combine there- 
with, and the compound thus formed gave 
out, on the addition of an acid, an hepatic 
ſmell: a ptoof, how difficult it is to ſepa- 
rate the fixed alkali and vitriolic acid from 
this calx, which moreover probably con- 
tained ſome undecompoſed molybdena. 
L. White, ' ſhining flowers, obtained 
from calx of molybdæna prepared with lin- 
ſeed oil, were, without previous edulco- 
ration, tried to be melted together with 
platina. They did, in fact, unite therewith, 
yielding a compound fimilar to the former 
in every reſpect. 

Vol. III. N* g. 
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Hence we Lie how obſtinately theſe ex- 


- 8 13 


traneaus ſubſtances adhere” to the molyb- 


m—_ ine 


dænic calx, and how carefully they ſhould 
be ſeparated from it, if we wiſh to obtain pro- 
per reſults. As a further lIoftfation of this 
matter, I ſhaff here; give an account of ſome 
experiments with 1 iron, which metal affords 
the readieft mehs f diſcovering whether 
the molybdænic calx contain an admixture 
of vitriolic acid; for if it do contain fuch 


an admixture, the iron becomes red-ſhort. 


** 


»" © 3 
. BE 


8. XXX. 0 
Calx if molybdæ na with iron. 


M. In thefe experiments the cleaneſt 
iron-filings that could be got from workmen 
in manufactories, were taken and were fur- 
ther picked and purified before they were 
uſed. The calx of molybdzna was prepar- 
ed by treatment with linſeed oil, and ſub- 
ſequent roafting. 

(a) Solbs. iron-filings, and * mo- 
lybdænic calx, gave an oblong button, 
that was very brittle, of a yellowiſh white 
colour in its fracture, which exhibited a 

> ; | fine 
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fine leafy or ſcaly texture, intermixed with 
black ſpots. The file made but little im- 
* upon it. 

(b) ↄßlbs. iron-filings, 2 clbs. r mo- 
lybdænic calx. The button from this aſ- 
ſay was ſo hard as to make indentations 
in the iron plate on which it was hammer- 
ed, before it ſplit. In its fracture it exhi- 
bited a coarſe, ſcaly texture, a dark'grey 
ſhining colour, with ſome white places on 
the edges. It yielded ſomewhat to the file, 
which left many white ſcratches upon it. 

(e) golbs. iron-filings, and 1olbs. mo- 
lybdænic calx, gave a regulus which was 
as hard under the hammer as the laſt, exhi- 
biting in its fracture a lamellar or foliated 
texture, and a white ground, interſperſed 
with black ſpots. Like the preceding, it 
did not ruſt or tarniſh by expoſure to the air 
for ſeveral weeks. The file . little im- 
preſſion upon it. 

All theſe aſſays were well fuſed, and ex- 
hibited a ſmooth ſurface, which, however, 
in every inſtance was globular and prominent 
above. Pieces of this iron melted readily 

R 2 Per- 


-Iybdznic calx. 
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before the blow-pipe, with intumeſcence, 
and with a projection of numerous white 


and red ſparks, and this, whether the pro- 


portion of molybdenic calx was greater or 
leſs. On the addition of an acid, theſe aſ- 
fays emitted a ſmell of hepatic air. 
N. Calx of molybdena purified in the 
manner ahove deſcribed at K, was ecployed 
in the following fuſions. | 

(a) Solbs. iron-filings, and colhs. mo- 
iybuemic calx. The button thus obtained 
was outwards of the colour of plumbago; 
it was very brittle, and when broken it 
ſeemed as if it wete compoſed of ſmall 
cubes, and was of a yellowiſh white, and 
dark grey, ſhining colour. 

(b) 9 lbs. iron-filings, and 5lbs. mo- 
This aſſay had externally 
2 dull plumbaginous colour, and in conſe- 
quence of the tough coating or cruſt with 
Which it was covered round, it bore ſeveral 
ſtrokes of the hammer before it broke. Its 
fracture was uniform, dark grey, and ſhin- 


ing, interſperſed with whine I ſur- 
faces. 


(c) golbs. 


1 245 J 
(e) golbs. iron-filings, and 1olbs, mo- 
lybdenic calx. The button from this aſſay 
was in every reſpect ſimilar to the laſt, but 
more brittle. They all melted before the 
blow- pipe, throwing out ſparks accompa- 
nied with a hiſſing noiſe; but theſe ſparks 
were few in number, and of ſhort continu- 
ance, They were not found to yield hepatic 
air on the addition of acids; but were, like 
all the reſt, attracted by the magnet. 
Theſe reguli were globular, and convex in 
their upper part. 
O. Inſtead of filings of forged iron, bor- 


ings of caſt-iron were made ule of in the 


following experiments. 
(a) 8olbs. borings of caſt-iron, and 2olbs. 


molybdznic calx, of the ſame kind as that 


uſed in M. yielded a button of a foliated 
texture, and of a white coloured ground, 
interſperſed with grey dots. 

(b) g5;1bs. caſt-iron-borings, and glbs. 
molybdænic calx. This regulus was fine 


grained, and of a dark grey ſhining co- 


lour. 
C423 - (c) golbs. 
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(e) golbs. caſt- iron-borings,  and-101bs; 

molybdænic calx. This button had a white 
ground, dotted with black ſpots. 

In other reſpects theſe aſſays reſembled 
thoſe in M. 

A few more experiments relative to the 
fuſion of iron with the molybdænic calx, 
remain to be related in this place. 

P. l1ölbs. of iron-filings, and 1ölbs. of a 
calx of molybdæna that had been ſomewhat 
edulcorated, gave a regulus which weighed 
24lbs. not reckoning ſome ſmall globules 
which remained inherent in the braſque or 
lining of the crucible. It was well fuſed, 
and had a very ſhining ſmooth ſurface. 
Under the hammer it proved brittle; in its 
fracture it preſented an uniform granular 
texture, and a white colour. On the affu- 
ſion of an acid, it did not give out any he- 
patic air; it tarniſhed quickly, and during 
its fuſion before the blow-pipe, it threw 
out a great number of ſparks. 

(b) 81bs. iron-filings, and 161bs. mo- 
Iybdznic calx, prepared after Scheele's man- 


ner, 
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ner, melted to a round button, that was 
very brittle, internally whiter than the 
preceding, and of a coarſer grain. During 


its fuſion before the blow-pipe i it gave out 
ſparks, but no hepatic ſmell. 


(e) 81bs. icon-filings and 4lbs. unedulco- 
rated molybdznic calx in flowers, melted 
to a pretty ſmooth and ſhining button, 
that weighed 10lbs. was ſufficiently hard 
and ſolid, of a fine ſteely texture, and dark 
grey colour ; it did not ruſt in the air, but 

on dropping upon it an acid, a ſmell of 
hepatic air was perceived. Before the blow- 
pipe it melted with intumeſcence, during 
which the molybdznic calx ſeparated from 
the iron with a hifling noiſe, though the 
iron itſelf emitted but few ſparks. 


The changes which the pur- molybdznic 
metal is capable of inducing on iron by 
commixture with it in the fire, remain to be 
determined by future trials; for in the pre- 
ceding inſtances the hepar ſulphuris which 

the molybdænic calx contained muſt be ſup- 
poſed to have contributed ſomething to the 
obtained reſults. | 


R 4 8. XXXI. 
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§. XXXI. 
Calr of molybdæna with regulus of manganeſes. 


Q. In theſe exparimonts Mr. H. melted 
together 

(a) Albs. regulus of manganeſe and 11b, 
molybdænic calx, which yielded a round 
metallic button that was ſurrounded with a 
dark-green coloured drofly cruſt. ' Internally 
it was of a dull white colour, differing ve- 
ry little from that of pure regulus of man- 

ele. : EF 
(b) .1bs. regulus of manganeſe, and half 
a pound moly bdænic calx, yielded an oblong 
button, which was harder nd much whiter 
than the preceding. 

R. Both the preceding aſſays (Q (a) (b) 
were pulveriſed; they weighed exactly 8lbs. 


For obtaining regulus of manganeſe, Mr. H. reduces crude 
manganeſe (freed from iron and all other heterogeneous matter) to 
a fine powder, which he makes into a paſte with linſeed oil, and 
ſpreads upon the ſides of a crucible properly braſqued with clay and 
charcoal-powder. In this way he obtains more and larger reguli 
than he uſed to obtain when he made the mixture into a ſingle hear 
vy lump, the greater part of which was generally ſcorified. 


3 and 
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and were mixed with an equal weight of 
calx of molybdæna. The whole was melt- 
ed to a rou d metallic button, which was 
ſurrounded and intermixed with a ſorrel 
coloured ſcoria; this button, including its 
flag, weighed 14lbs. It melted before the 
blow pipe with intumeſcence, and was 
wholly converted into a ſpongy maſs, part 
of which was white and part black. Glaſs 
of borax was tinged by it in the ſame manner. 
as it is wont to be by manganeſe. 


8. XXXII. 


Calr of molybdæna with gold, 
S. Gold of parting, finely pulveriſed was 
uſ.d in theſe experiments. 


(a) : ;5Ibs. gold powder, and 1l1b, BY 
dænic calx. 


(b) 141bs. gold powder, and 2lbs. mo- 
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Iſbdenic calx. | 
(e) 131bs. gold powder, and 3lbs. mo- 10 
lybdænic calx. 9 


(d) 1albs. gold powder, and Abs. mo- 
lybdænic calx. 
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Of theſe aſſays the firſt was found in ſome 
degree melted together, but was very brittle 
under the hammer, and of a lighter colour 
than gold itſelf. The other aſſays ſhewed 
the ſame properties, ſo much the more as 
the proportion of molybdznic calx that had 
been added to them, was greater. Even in 
the above proportions they were inclined to 
ſpread out into thin plates, rather than to 
run together into a button. This alſo was 
found to be the caſe in other trials, 
in which equal parts of both were taken. 
They melted into thin, pulverable laminæ, 
of a very pale yellow colour. Before the 
blow-pipe the gold ſeparated with a hiſſin q 
noiſe, but without ſparks. | 


dS. XXXIII. 
Calx of molybdæna with filver. 


T. The filver here uſed was diſſolved in 
pure nitrous acid, and precipitated there- 


from by copper, and was afterwards edul- 
corated with warm water and dried. 


The 
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The filver powder and molybdænic calx 
(this laſt was uſed in the form of flowers, 
which had been obtained by calcining the 
molybdæna in a capſule or ſaucer, and had 
been carefully picked out from the reſt of 


the calx) were mixed together in the ſame 
proportions as the' gold powder. With 
ſmall additions of the molybdznic calx, ſil- 
ver kept its dudility and colour better than 
gold had done. When equal parts of each 
were taken, the mixture would not enter 
into fuſion, but yielded a very porous maſs, 
of a greyiſh colour and fine-grained in its 
fracture; whence it may be inferred that 
theſe ſubſtances had penetrated each other, 
and that the molybdænic calx here employ- 
ed was quite pure, If the proportion of 
calx of molybdzna be conſiderable, the com- 
pound does not melt before the blow-pipe, 
but the filver eliquates or ſeparates from 
the molybd:zna. In other reſpects this alloy 
hiſſes and decrepitates before the blow- 
pipe in the ſame manner as the alloy with. 
gold. By cupellation with lead the mo- 
lybdænic calx is readily ſeparated, and gra- 
dually 
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dually eonſumed. The ſame thing happens 
with the compound of gold and molybdæna. 
On the addition of nitrous acid the filver is 
diſſolved, and there remains behind white 
calx of molybdæna, with a little that is of 
a duſky colour, 

+++ The pound ſo frequently mentioned in Mr. Hielm's experi- 


ments, contains 14 Mecklenburgh, 15 Hanoverian, and 16 Dant- 
zic pounds, We have all along rated it at 14 Ibs. 


(To be concluded in the Appendix. ) 


XXIV. EXPERIMENTS ON, AND ANALYSIS OF 
The MAGNETIC SAND, 
Found in the County of CoxnwaLL, and called by Mr. GREGOR, 
MENAKANITE. 
By Mr. SCHMEISSER®, 


H1S ſubſtance is found in the form of 


black grains, of the ſize of gunpowder, 
but variouſly ſhaped. 


* Communicated by the Author. 


When 
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When ſeparated from the grey ſand with 
which it is generally mixed, I found its ſpe- 
cific. gravity to that of »— water, as 
44800 : $ 1,000. 

It-is eafily reduced to fine powder, and is 
ſtrongly attracted by the magnet. 

iſt. Having kept it four hours in a red 
heat, I found its weight increaſed two per 
cent. and its colours turned much lighter. 

zndly. Boiling water takes up a ſmall 
quantity, and thereby acquires a milky ap- 
pearance. It paſſes of the ſame colour 
through filtering paper ; paper ſtained with 
litmus or turmeric is not affected by this 
mixture. 

grdly. When mixed with nitre and thrown 
into a red hot crucible, it does not de- 
tonate. 

4thly. Volatile fluid alkali when * 
on it, does not produce any blue colour. 

5thly. Mixed with borax and expoſed to 
the blow pipe, the borax acts in ſome de- 
gree on it, ſeems to diſſolve part, and ex- 
tracts a little greeniſh colour, which after- 
wards changes to a browniſh hue. 


6thly, It 
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6thly., It is ſcarcely acted upon in its gra- 
nulated ſtate. by microcoſmic- ſalt, but is 
ſomewhat more acted upon when previouſly 
reduced to powder ; the flux at firſt appears 
of a greeniſh. colour, which diſappears near- 
ly on cooling, and becomes e ; it 
does not efferveſce with any acid. : _ 

7thly.: When melted with fixed alkali, 
the maſs appears after cooling of a reddiſh 
brown colour. On adding a little pure 
nitrous acid to the filtered ſolution of this 
compound in diſtilled water, a trifling pre- 
cipitation takes place, ſimilar to that which 
is obtained on adding nitrous aeid to a very 
much diluted liquor ſilicum. 

8thly. When aqua regia is poured on 
the powdered menakanite, a great part of it 
is diſſolved, and the ſolution appears green. 
On mixing this with a ſolution of pure tin, 
and alſo of vitriol of iron, no blue colour 
is produced. 

gthly. The marine acid diſſolves a large 
proportian of this ſubſtance powdered, but 


does not appear to be in any _ * 
 Sillcated by it. | 


1othly. By 
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: ' 46thly. By digeſtion in nitrous acid, but 
little is diſſolved. Marine acid added to this 
ſolution, does not throw down ay — 
pitate. „fi — A 

11thly. Vitriolic old aQts 0 moſt upon 
this ſubſtance, and being a with it, 
leaves a white powder behind. 
--12thly. No dephlogiſticated air is pro- 


duced on expoſing the powdered —— 
to a ſufficient degree of heat. 


2 13tbly. Placed i in a crucible with 8 
coal, and covered with borax and powdered 
glaſs, and expoſed to a proper degree of 
heat, a regulus is produced, which is at- 
tracted by the magnet; the regulus diſſol ved 
in vitriolic acid, yielded on evaporation 
cryſtals fimilar in ſhape and colour to thoſe 
of vitriol of iron. 

Two hundred grains of this ſubſtance, 
reduced to a very fine powder in a glaſs 


mortar, were mixed with 600 grains of dry 
mineral alkali, and well calcined in a cru- 


cible. The maſs when cold was of a reddiſh 
brown colour; this was moiſtened with 
diſtilled water, and ſaturated with aqua re- 


gla ; 
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gia; the ſaturated ſolution was filtered, and 
the remainder again extracted with a ſuf. 
ficient quantity of aqua regis; the reſiduum 
after being edulcorated with diſtilled water 
and thoroughly dried, weighed: 180 grains, 
and was ſtill of a browniſh colour. 

Theſe 180 grains of reſiduum were again 


mixed with 200 grains of. mineral alkali, 
calcined as befors, and Lune oy aqua 
regia. 

This teſiduum being * PR 
with aqua regia, edulcorated and dried, 
weighed 156 grains. Theſe were again mix- 
ed with alkali, and ſubmitted to the fame 
operation, which was repeated until the aqua 
regia would not extract any more; when 64 
grains ultimately remained. 20 grains. of 
this white powder were mixed with 60 
grains of vegetable alkali, and properly cal- 
cined. | 
The maſs after cooling, was lixiviated 
with diſtilled water, and ſuperſaturated with 
nitrous acid. A ſmall quantity of a nitrated 
ſolution of ponderous earth was added, but 


no ponderous ſpar was produced. The white 
powder, 


1 
powder, when expoſed to a very ſtrong heat 
per ſe does not undergo any alteration. 

Ten grains of this white powder were 
mixed with 40 grains of vegetable alkali, 
and expoſed to a heat ſufficient for melting 
glaſs; the maſs when cold deliqueſced in 
the air, and the white powder was again left 
ſeparate. After being edulcorated, dried, 
and carefully collected, it was found to 
have loſt only one grain. 5 

Twenty grains of the white powder 
were digeſted with fluor acid. The acid 
diſſolved two grains, which were found 
to be calcareous earth. | 

Some of the white powder was expoſed 
to the blow pipe with microcoſmic ſalt, 
but was not diflolved. 

A microſcope ſhewed the white powder 
to be ſuſpended in a glaſs button, which had 


been formed. 
Borax ſeems to act more upon this pow- 


der, and produces a miiky and purple co- 
loured glafs, which diffolves in the vitriolic 
acid, and when precipitated again Wich 
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acrated alkali, it becomes ſoluble in marine 
acid and water, but not in the nitrous. 

No perfe& glaſs could be produced by 
expoling it to a melting heat with fixed 
alkali, conſequently it muſt be different 
from the earth which has hitherto been 
called filiceous earth, and different from the 
other earths, being only ſoluble in vitriolic 
acid when in its firſt ſtate. 

Mr. Gregor has obſerved, that it prevents 
iron from precipitating of a blue colour 
when mixed with phlogiſticated alkali, 
and alſo from producing ink with an infu- 


fion of galls. 


The whole of the extractions collected 
from experiments 13, 14, 15, Were after- 
wards nearly ſaturated with pure mineral 
alkali, and divided into two equal parts. 
Into one portion was gradually dropped ſome 
phlogiſticated alkali, when a fine blue co- 
loured precipitate was produced, which kept 
its colour for a conſiderable time ; after due 
calcination it weighed 88 grains, and was 
wholly attracted by the magnet, After de- 


ducing 
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qucting the quantity of iron contained in 
the employed phlogiſticated alkali, there 
remained 67 grains, as the proportion of 
iron calx contained in half the ſolution. 
The other portion of the ſolution was 


precipitated with cauſtic volatile alkali ; the 
obtained precipitate, after being edulcorated, 


dried, and calcined, weighed 66 grains, and 
was all taken up by the magnet. Volatile 
alkali poured on it, did not extract any blue 
colour. | 

The liquors which remained after both 
the above precipitations were mixed toge- 
ther, and completely ſaturated with at᷑rated 
alkali, when three grains of an earth were 
| ſeparated, which proved to be argillaceous 
earth, yielding alum with vitriolic acid. 


200 grains therefore of this magnetic 
ſand, conſiſt of 


Iron calx - - - 132 grains 
Silex - 3 
Argill - 898 DT 
Menakanite ſubſtance or earth 58 
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XXV. EXPERIMENTS AND OBSERVATIONS 


ON 
MAN-GANES E; 


By PROFESSOR FUCHS. 


T is now ſome time ſince Mr. Bindheim 
publiſhed an account of his ſucceſsful at- 
tempts to obtain regulus of manganeſe in 
the humid way*. For this purpoſe he diſ- 
ſolved the aërated calx of manganeſe in ni- 
trous acid, and ſet the ſolution over the 
open fire, ina glaſs retort. During the ab- 
{tration of the acid, the manganeſe, in a 
ſhining metallic form, depoſited itſelf on 
the ſides of the retort. After I had printed 
off my Hiſtory of Manganeſe, I had oppor- 
tunity of trying Mr. Bindheim's method ; 
and ſhall here relate, in few words, the 


mode in which I proceeded, together with 
the reſults. | 


* See the ſecond Volume of this Journal, page 46. 
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I diſſolved 5+ drachms of vitriol of man- 
ganeſe in a ſufficient quantity of water, and 
gradually precipitated the calx with half a 
pound of falt of tartar diflolved in water, 
The obtained precipitate, after edulcoration 
and drying, was of a white colour, and 
weighed 2 drachms 10 grains. This quan- 
tity of precipitate was put into a glaſs retort, 
2 ounces of nitrous acid were poured upon 
it, the retort was ſet in the ſand bath of a 
ſmall caſt-iron furnace, and a receiver was 
fixed to it. At firſt there came over colour- 
leſs nitrous acid, which after 7 hours ap- 
peared in deep red or orange coloured va- 
pours, like ſmoking ſpirits of nitre. When 
the whole was become cold, 1 found the 
retort {till full-of red vapours ; but its in- 
ſide was covered over or lined with a metal- 
lic depoſit, which was ſhining, but porous; 
it was very friable, and weighed 2 drachms. 
Underneath a few white ſpots were obſerv- 
ed. Some particles of the depoſit could 
not be ſcraped off from the ſides of the re- 
tort, which accounts for the 10 grains that 


were miſſing. 
S 3 Mr 
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Mr. Weſtrumb and Dr. Hermbſtadt have 


already remarked, that oil of vitriol becomes 
ſo much altered by manganeſe, as to ſhow 
properties quite different from thoſe which 
it poſſeſſed before. I accidentally obſerved 
in oil of vitriol, which had ſtood for ſome 
length of time over manganeſe, ſome ſingu- 
lar properties which I never heard of before, 
and which I ſhall here mention. About 
Chriſtmas, 1790, I poured upon half an 
ounce of manganeſe one ounce of oil of vi- 
triol, and let them ſtand together for at 
leaſt half a year. Some time after, wanting 
ſome oil of vitriol for the preparation of vi- 
triol of zinc, I employed for this purpoſe 
half an ounce of that above-mentioned, di- 
luted with 2 ounces of water ; but no heat 
enſued, as happens with the common oil of 
vitriol, notwithſtanding that it gave out 
fumes, and yielded a good vitriol of zinc. 
I was (till more ſurpriſed to find, on the 5th 
of February, 1791 (when there was a heavy 
fall of ſnow) that the other half ounce, 
which ſtill remaiued ſtanding over the man- 
ganeſe, and had acquired a yellow colour, 


4 was 


„ 
was cryſtallized in the fame manner as we 
ſee glacial oil of vitriol to be, The cryſtals 
were radiated, and diſſolved, and re-appeared 
according as the cold was greater or leſs ; 
thus, on the 22d and 24d of March, there 
was a froſt during the night, and the oil of 
vitriol was become cryſtallized ; on the 
24th there appeared a ſmall quantity of yel- 
low liquor over the cryſtals ; but this 1i- 
quor was congealed again during the four 
next days: This congelation continued, 
with flight liquefactions every now and 
then, for the ſucceeding days, till the 7th 
of April, when the whole was again become 
fluid. The bottle ſtood at the window in 
a very cold room. In order to ſee whether 
the cryſtallization of the oil of vitriol de- 
pended on the manganeſe, I put an ounce 
of freſh vil of vitriol into a bottle without 
manganeſe, as early as the month of Fe- 
bruary ; but it did not congeal. Hence 
may we not ſuppole that it is owing to the 
great quantity of phlogiſton which it con- 
tains (and of which in the inſtance above 

S 4 related, 
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related, it is deprived by the manganeſe) 
that common oil of vitriol will not congeal 
in a moderate degree of cold? 


XXVI. SOME REMARKS 


CONCERNING THE 


ACID OF ARSENIC; 


By Mr. WIEGLEB. 


An Extratt.) 


N Scheele's Treatiſe on Arſenic, are de- 
ſcribed two methods of decompound- 
ing and dephlogiſticating arfenic, and ob- 
taining its acid. In this treatiſe we are 
toid, among many other things, that the 
acid which remains behind (in either of 
the 
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the proceſſes) weighs nearly as much as 
the arſenic employed. On this point Sir 
Torbern Bergman has ſpoken in more de- 
finite terms, aſſerting, that 100 parts of 
white arſenic leave after dephlogiſtication 
about 80 parts of dry arſenical acid. Hence 
he infers, that the loſs of weight is to be 
aſcribed to the inflammable principle which 


is diſengaged, and whoſe weight amounts to 
20 in the hundredF. 


In the year 1783, having obtained from 
8 drachms of white arſenic (treated accord- 
ing to Scheele's firſt method) 9 drachms of 
arſenical acid, Mr. W. was ſurpriſed at a 
reſult ſo contradictory to the before-men- 
tioned ſtatements of Scheele and Bergmann, 
and began to doubt the juſtneſs of the for- 
mer author's theory reſpecting this acid, 
and to ſuſpect, that, notwithſtanding the heat 
that was applied, a portion of the acid diſ- 


* Scheele's Eſſays (Engliſh tranſlation) page 146. 
+ Bergman Opuſc. phyſ. chem. Vol. II. p. 294 (Engliſh Tranſ- 
lation, Vol. II. p. 291, 292.) 


tilled 
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tilled therewith might remain combined with 
the arſenic, and that the acid nature of the 
reſiduum might be entirely owing to this. 
Not being able, however, to bring this mat- 
ter to a demonſtration, he let the ſubject 
alone, in expectation that it might perhaps 
be cleared up on ſome future occaſion. 

The ſyſtem of Lavoiſier having lately en- 
gaged his attention, Mr, W. ſet about re- 
peating all the phlogiſtic proceſſes with 
which he was acquatuted, and amongſt the 
reſt he bethought himſelf of his former ob- 
ſervation reſpecting the arſenical acid. 1 
reduced (ſays Mr. Wiegleb) 4 drachms of 
white arſenic to powder, which I put into a 
ſmall glaſs retort (the retort was previouſly 
weighed) poured upon it 14 drachms of recs 
tified white marine acid, and ſet the mix- 
ture to diſſolve in a ſand bath under the 
application of a boiling heat. As ſoon as 
could take the retort, after letting it cool 
2 little, out of the ſand, I poured into it 7 
drachms of nitrous acid, whoſe ſpecific gra- 
vity Was 1,200, and diſtilled the acid to dry- 

| ne ſs 
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neſs with the requiſite degree of heat. Here 
an appearance occurred which prevented me 
from continuing the fire till the reſiduum 
became red hot. Towards the end of the 
diſtillation, while the contents of the retort 
were yet perfectly fluid, there attached itſelf 
to the upper part of the neck of the receĩv- 
er, a tranſparent cryſtalline ſublimate, part 
of which was gradually diſſolved by the 
warm vapours, aud trickled down into the 
acid in the receiver. When all the acid was 
abſtracted, there remained at the bottom of 
the retort, a ſolid white cake. On weigh- 
ing the retort with it, I found, after de- 
ducting the weight of the empty retort, that 


the reſiduum amounted to 3 drachms, 2 
ſcruples.” 


From what happened in this experiment, 
I concluded that the quantity of nitrous acid 
which had been employed, was not ſufficient 
for the complete dephlogiſtication of the 
arſenic, and hence that a portion of the un- 
decompoſed mineral had been forced up in 
the form of vapours. I therefore collected 

all 
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all the ſublimate in the receiver, and pour. 
ed it back again, along with the diſtilled 
liquor, into the retort, adding thereto an 
ounce of freſh nitrous acid. The whole 
of the acid with ſome red vapours, but 
without the leaſt appearance of ſublimate, 
now come over, and the reſiduum was heated 
till it became red hot. On taking the retort 
out of the ſand after it was become quite 
cold, and weighing it together with the 
white cake of arſenical acid which it con- 
tained, I found, after deducting the weight 
of the empty retort, that the arſenical acid 
now weighed four drachms and a half.” 

c Thus it is ſeen, that in the diſtillation 
of nitrous acid over arſenic, a portion of 
this laſt is capable of being ſublimed 
and carried over With the acid, if the de- 
phlogiſtication be not complete, This 
probably happened in Scheele's and Berg- 
mann's proceſſes; with the former in a 
ſlighter degree than with the latter. It 
further follows from theſe experiments, 
that white arſenic by no means loſes, as 

5 Bergmann 
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Bergmann has aſſerted, 20 per cent. by 
dephlogiſtication (for this loſs which he 
experienced was owing to the ſublimation 
of a portion of the arſenic) but, on the 
contrary, that the reſiduous arſenical acid 
acquires an increaſe of about 12 and a half 
per cent in weight“. 


* Mr, Weigleb accounts for this augmentation of weight on the 
ſuppoſition that the inflammable principle diminiſhes the natural 
or original gravity Furſprungliche ſchavere) of all ſubſtances with 
which it is combined. According to this hypotheſis, arſenic muſt 
be rendered heavier by the abſtraction of this principle. This 
aſſumption, and the explanation drawn from it, few philoſophers, 
we preſume (chemiſts or not chemiſts) will be diſpoſed to admit. 

EDITOR, 


XXVI. ON 


pad On DO OO ers ow Yeo ug -, ˙ — 
. 4 £4. 5 - . 
- 2h y I AO 5 
— — o - - — . 


[ 270 } 


XXVII. ON THE POWER WHICH 
CEN AK CD41 


POSSESSES OF RENDERING 


Coloured Liquors colourleſs, 


AND OF 


CORRECTING AND DESTROYING THE TETOR PRO. 
DUCED BY PUTREFACTION ; 


By Mr. KELS*, 
An Extra?) 


FART L 


III. 
FOR depriving * ounces of common 
ſyrup, diluted with 16 ounces of water, 
of its brown colour, 12 ounces of charcoal 
powder were found neceſſary. The char- 


It were to be wiſhed that ſome of our own chemiſts would re- 
peat theſe and Mr. Lowitz's experiments on the clarifying and an- 
tiſeptic properties of charcoal, - properties which promiſe to be 
applicable to a variety of purpoſes in &conomy, pharmacy, and 
the arts, | EDITOR» 


coal 


Et 4 


coal was thrown in at 3 different times (four 
ounces each time) and the boiling was con- 
tinued at each addition of the powder, for a 
quarter of an hour. Mr. K. attributes Mr. 
Gottling's *, and Dr. Hahneman's þ failures 
in their attempts to purify common ſyrup, to 
the employment of too ſmall a quantity of 
charcoal. 


F. III. 
By diſtilling eight ounces of common ar- 
dent ſpirits (corn or malt ſpirits) over one 


ounce of charcoal powder, the ſmell and 
taſte were conſiderably improved. 


8. IV. 


By ſhaking eight ounces of the ſame ſort 
of ſpirits for ſome minutes, with one ounce 


ing the charcoal by filtration, the ſmell and 
taſte of the ſpirits were ſomewhat improved. 
Mr. K. however acknowledges that he has 
found, that not only by agitation (as Dr. 


pocket. book or Almanack for Chemiſts for 1790, p. 38. 
+ Creli's Annals 10. 1739, Vol. I. p. 203. 
Hahne- 
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Hahneman* firſt remarked) but alſo by diſ- 


tillation with charcoal powder, the ſpirit 
contracts a pungent or biting taſte, 


F. V. 


Spirit of wine that had been diſtilled 
with carraway ſeeds was, as Mr. Lowitz 
had before aſſerted, deprived of the carra- 
way ſeed ſmell, by repeated diſtillation with 
charcoal powder. The ſame effect was 
alſo produced by agitation with a large 
proportion of charcoal. It was moreover 
found that ardent ſpirits impregnated with 
various other aromatic ſubſtances might be 
in a great meaſure deprived of their acquired 
odour, by the ſame means. 


& VI. 


In order to determine further the power 
which charcoal poſſeſſes of deſtroying 
odours, half a dram of oil of lavender, of 
an exquiſite fragrance, was mixed with 
two drams of charcoal powder, and diſtilled 
in a retort, provided with a receiver con- 


* CrelPs Annals for 1789, Vol. I. page 204. 
taining 
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taining a little water. A gentle heat was at 
firſt applied, and the fire was kept up till 
there ceaſed to appear any more vapours in 
the neck of the retort. On examining the 
receiver, the diſtilled oil was ſtill found to 
poſſeſs its peculiar odour, but not (as Mr. K. 
thought) in ſo high a degree as before the 
diſtillation. 


§. VII. 


One grain of muſk was triturated into a 
a thin paſte with an ounce of charcoal pow- 
der and water; but neither at firſt nor af- 
terwards did the muſk-ſmell ſeem to be 
weakened, With a mixture of two grains 
of aſafœtida and one ounce of charcoal 
powder, the reſult was the ſame. 


F. VIII. 


Water impregnated with hepatic air is 
not deprived of its fetor by charcoal pow- 
der. Mr. K. thinks it probable that char- 
coal in a humid ſtate is not capable of ab- 
ſorbing air, as it is, according to Fontana's 
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and Sennebier's experiments“, in a red hot, 
or even in a dry ſtate. 


8. IX. 


One ounce of charcoal powder was mixed 
with fix ounces of water, to which was 
added one ounce of expreſſed oil of rape-ſeed 
(muſtard ſeed ?) of a dark colour and bad 
ſmell; the mixture was ſhaken for ſome 
minutes, and ſet by in a warm place for a 
couple of days ; after which it was attempt- 
ed to ſeparate the oil from the charcoal pow- 
der, an operation which was attended with 
great difficulty, the greater part of the oil 
being united with the charcoal. That 
which could be expreſſed from it, was of a 
black colour in conſequence of the charcoal 
that was ſtill mixed with it. It was there- 
fore filtered through paper, by which means 
a ſeparation was effected; but in this way 
it was not poſſible to collect more than two 
drams of oil, which was perfectly colour- 
leſs, like white olive oil, had entirely loſt 


* Annales de Chimie, Tom. 4, p. 261. 
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4 


1 
its bad ſmell, and was well taſted; though 
Mr. K. thought that this rectified oil was 
diſpoſed to become rancid more quickly 
than the ordinary oil. 

On account of the great abſorption of 
oil by the charcoal powder, and the difficulty 
and loſs attending the ſubſequent ſeparation, 
it is not much to be expected (as Mr. Got- 
tling has already remarked*) that charcoal 
will be applied to the purification of ex- 
preſſed oils, in the great. 


d. X. 


The aſtringent principle in vegetables is 
deſtroyed by charcoal. To produce this ef- 
fect, an enormous quantity of charcoal 
powder is requiſite. Infuſion of galls was 
boiled repeatedly and gently with charcoal 
powder, and afterwards, without being made 
warm, was ſhaken for ſome time with the 
ſame, and then left at reſt. On account of 
the great quantity of charcoal powder that 
was employed, it was neceſſary to dilute the 


* Almanack for Chemiſts for 1791, Þ. $1. 
T6 infuſion 
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infuſion largely, but it was afterwards re- 


duced to its former quantity by evaporation. 
Freſh infuſion of galls acquired from the 


charcoal at firſt a dark blackiſh- green co- 
lour, which, however, was entirely taken 
away by ſubſequent agitation with more 
charcoal and by filtration through the ſame. 
Infuſion of galls that had ſtood by for ſome 
time, did not exhibit this blackneſs. Both 
became at length colourleſs, betrayed no 
aſtringency to the taſte, produced not the 
leaſt blackneſs in a ſolution of vitriol of iron, 
precipitated nitrated quickſilver white, did 
not redden paper ſtained with litmus, but 
rather made it of a deeper blue colour. 
May not the deſtruction of the aſtringent 
principle be owing to the particles of iron, 
which, as appears from Mr. Weſtrumb's 
experiments charcoal contains? 


8. XI. 
It had been before obſerved by Mr. 


Lowitz, that water coloured by litmus was 
deprived of its colour by charcoal. This 


induced Mr. K. to try its effects upon other 
pigments. 
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pigments. Accordingly, he took four ounces 
of water coloured of a deep blue by a ſolu- 
tion of indigo in vitriolic acid, and added 
thereto half an ounce of charcoal powder : 
The mixture, after agitation for a few mo- 
ments, paſſed through the filtre as colour. 
leſs as water. In like manner watery tinc- 
tures, or infuſions of cochineal, fernambuck, 
and madder, were rendered colourleſs by 
charcoal powder, 


8. XII. 


For the purification of crude tartar, both 
red and white, charcoal powder was found 
very uſeful. Two drachms of red tartar 
were boiled for a quarter of an hour with 
half an ounce of charcoal powder and eight 
ounces of water ; the ſolution was colour- 
leſs, and yielded by evaporation a very good 
white tartar. Mr, K. is therefore of opi- 
nion, that charcoal powder may be advan- 
tageouſly employed for this purpoſe, in the 
great. By the ſame means he has frequently 
prepared from crude tartar, cryſtals of tartar 

T 3 as 
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as white as thoſe which are obtainable from 
purified tartar (cream of tartar.) 


8. XIII. 


In repeated experiments he has experi- 
enced the efficacy of charcoal in the pre- 
paration of a white terra foliata tartari, or 
acetated vegetable alkali. The failures of 
other chemiſts in this reſpect he ſuppoſes to 
have been owing to the employment of too 


ſcanty a proportion of charcoal powder. 


6. . 


By gentle boiling for a ſhort time with 
charcoal powder, ſoluble tartar (alkali ve- 
getabile tartariſatum) obtained from crude 
tartar, may be freed from its brown colour, 
and be brought to a degree of purity equal to 
that which is prepared from cream of tartar. 
In the ſame manner the ſoluBle tartar which 
is collected in the preparation of the eſſential 
acid of tartar, and which for the moſt part 


is coloured, may be brought to perfect 
whiteneſs. 


PART 


PART II. 


ONE of the moſt remarkable properties 
of charcoal, which was firſt made known 
by Mr. Lowitz, is its deſtroying the ſtench 
which ariſes from putrid fleſh ; for on knead- 
ing the ſame with charcoal powder, the 
fetor is entirely taken off, and nothing but 
a pure ſmell of volatile alkali remains, This 
fact has been ſince confirmed by Mr. Brug- 
natelli*, and alſo by Mr. Kels. 

But charcoal by no means checks the pu- 
trefactive proceſs which the fleſh is under- 
going ; for in ſpite of admixture therewith, 
the fleſh becomes at length completely re- 
ſolved or deſtroyed. Itis not, therefore, an 
antiſeptic in the ſtrict ſenſe of the word, 
ſince it only acts upon the fetid effluvia from 
the putrefying ſubſtances. 

This property of charcoal ſuggeſted to 
Mr. K. the correction of foul and ſtinking 


water by the ſame means. His firſt experi- 
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ments on this ſubject, which he made in 


January, 1789 (the reſults of which he 
communicated to Profeflors Gmelin, Blu- 


menbach, and Feder, of Gottingen) ſucceed- 
ed agreeably to his expectations and wiſhes. 
It was not (we are told) till after his experi- 
ments had been made known, that Mr. 


Lowitz publiſhed his method of purifying 


foul water by the ſame means, only with 
the addition of vitriolic acid. (See the iſt 
vol. of our Journal, p. 202.) 

The correction or reſtoration of putrid 
water by means of charcoal is ſo eaſy, fo 


ſimple, and ſo cheap a proceſs, that Mr. K. 


' ſtrongly recommends it to be adopted (in 


preference to all other methods hitherto 
propoſed*) in ſea-voyages. In all his ex- 


* Namely, ventilation, recommended by Foſter ;—ſhaking the 
water in the caſks after opening them, recommended by Aſkow 


and Lind; who further recommends boiling the putrid water briſk- 
ly but for a ſhort time, and alſo the addition of alum ;—the addi- 
tion of quicklime, recommended by Foſter (Mr. Kels has found 
that this laſt, as is noticed in the text, may be uſefully employed 
in conjunction with charcoal) ;—nitrated filver. This, which has 
been recommended as a powerful antiſeptic by Dr. Hahneman, 
was tried by Mr. Kels without effect. It is, beſides, an unſafe ar- 


ticle ;—laſtly, argillaceous earth or clay, recommended by Mr. 
Beckman, | 


periments 


1 


periments he has found charcoal powder, 
added in a greater or leſs proportion; accord- 
ing to the degree of putrefaction and the 
quantity of putrid particles, to render foul 
water ſweet by agitation therewith for a few 
minutes. The ſubſequent ſeparation of the 
charcoal powder from the water is effected 
with little difficulty, even in the great. 
The employment of quicklime in con- 
junction with charcoal, was found to con- 
tribute conſiderably to the purification of 
the foul water, eſpecially if the water abound 
with extractive matter, which the quick- 
lime precipitates, and thereby fines the wa- 
ter and renders it perfectly clear. But he 
never could take off the bad ſmell of the 
water by lime alone. 


The purifying operation of quicklime, 


in conjunction with charcoal, is moſt ſtrik- 


ing in the caſe of water in which flax has 
been ſuffered to putrefy; ſuch water has a 
peculiar, and highly offenſive ſmell. That 


which was uſed in theſe experiments was as 


black as ink ; by addition of quicklime it 
was ſoon rendered quite clear and limpid, 
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the lime carrying down with it black flakes 
to the bottom of the veſſel; but the bad 
ſmell was ſo far from being deſtroyed or 
removed, that 1t was on the contrary made 
worſe, and could only be gotten rid of by 
the addition of charcoal powder. Water in 
which cabbage had been ſteeped, and which 
was of a yellowiſh brown colour, was in 
like manner rendered fine and clear by 
quicklime, but did not part with its ſtink- 
ing ſmell, till charcoal was mixed with 
It, 

For the ſeparation or precipitation of the 
portion of lime which in this mode of pu- 
rification remains diflolved in the water, 
Mr. K. propoſes (in preference to fixed air) 
the employment either of acid of tartar, or 
of vitriolic acid. $25 

Water that has undergone putrefaction, 
is deprived of its freſh and briſk taſte, 
which charcoal is not- capable of reſtoring; 
hence the water that has been thus purified, 
taſtes ſoft and vapid. For the reſtoration of 
its pleaſant refreſhing taſte, Mr. K. recom- 
mends the employment of fixed air. 


The 
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The diſagreeable mouldy taſte which ſome 


water has in its natural ſtate, may be cor- 
reed by ſimple filtration through charcoal 
powder ; which has this further advantage, 
that it ſeparates at the ſame time, the ex- 
traneous matter that is mechanically mixed 
with the water, and thereby renders it * 
and clear. 

Mr. K. is induced to think that charcoal 
is even capable of preſerving water from be- 
coming putrid for a long ſpace of time; for 
he could not perceive the leaſt putrid ſmell 
in water that had been kept, mixed with 
charcoal, for a whole year. He accounts 
for this effect by ſuppoſing that the char- 
coal does not, like a true antiſeptic, keep 
off the putrefactive proceſs, but only abſorbs 
the putrid particles immediately as they are 
formed, and ſo prevents them from acting 
as. a ferment to the reſt of the water. He 
therefore thinks it worth while that this 


experiment be tried on large quantities of 
water in . 


284 ] 


PART III. 


As charcoal has been found to take off 
the fetor from putrid fleſh, Mr. K. thinks 
it may be advantageouſly employed on ſhip- 
board, for ſweetening ſtinking meat. For 
this purpoſe, the meat needs only to be rub. 
bed in, and remain covered over with, char- 
coal powder, for ſome time, and afterwards 
waſhed clean.—He further thinks that it 
might be uſeful to add ſome charcoal pow- 
der at the time the meat is ſalted. 

The bilge-water, which ſo much conta- 
minates the whole air in ſhips, might alſo 
be corrected by means of charcoal powder. 

Dr. Crell has propoſed to correct, by the 
ſame means, the offenſi ve exhalations in ne- 
ceſſaries; and Mr. K. thinks that it might 
be turned to the ſame uſe in hoſpitals. 


Charcoal powder is aiſo recommended as 
a medicine. Mr. Monch has lately ad- 
miniſtered it with good effect in a caſe of 


putrid bilious fever (ſynochus bilioſo putri- 
da) 


r 
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da) in the doſe of half a drachm fix times in 
the day, employing at the ſame time, eva- 
cuating medicines. He alſo found that by 
ſprinkling it upon old ulcers, the fetid ſmell 
of the pus was taken off. 

Mr. Kels has obſerved the ſame thing with 
regard to ulcers; and he thinks that char- 
coal powder may be given with advantage in 
all caſes in which the prime viz are loaded 
with putrid and offenſive matter. 

He has ſeen charcoal powder mixed with 
water, employed with good effect, as a 
waſh for the mouth, to correct a ſtinking 
breath, which was probably owing to a 
rotten tooth : hence he infers that the into- 
lerable fetor which ariſes from carious 
bones, and ulcerated cancers *, might in 
like manner be removed by charcoal powder. 


* And alſo from mortifications? 


In Mr, Gadolin's paper (inſerted in the 2d. Vol. of this Journal) 
on the purification of ſalt-petre by charcoal powder, for three- 


quarters of an ounce” (p. 201—202—205=297) of charcoal powder, 
read ( one ounce and @ quarter. 
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XXVIII. CHEMICAL NE V. 


S Mr. Weſtring's experiments on the 
lichens will probably attract the notice 
of ingenious dyers in this country, we ſhall 
here inſert (from Crell's firſt number for 


1792) ſome further particulars relative to 
this ſubject which have not been mentioned 


in the Annales de Chimie, from which the 
account that appeared in our -laſt number 
was taken, before the German Annals had 

reached our hands. 
19. The lichens (which ſhould be ga- 
thered after rainy weather, as they are then 
eaſily detached from the ſubſtances to which 
they adhere) muſt be well picked, cleaned 
and waſhed, and afterwards dried and re- 
duced to fine powder. 29, In the macera- 
tions, digeſtions, and decoctions, river- 
water ſhould be made uſe of; and by no 
means ſpring- water, as it ſpoils the colours. 
To every half ounce of powdered lichen 
ſhould be taken 12 ounces and a half of wa- 
ter. 39. The freſher the quicklime, the 
better; it ſhould not be employed in a 
greater 


„ 
greater proportion than one-tenth part“, 
otherwiſe the articles that are dyed, will be 
liable to be corroded and made rotten. 
4%. The ſal ammoniac is to be added in the 
proportion of one-twentieth part only; ſo 
little of it ſuffices. 5%. Woollen yarn 
ſhould be previouſly boiled with fine bran or 
pollard, which is all the preparation that it 
requires. Silk that has been cleanſed and 
not ſulphured, requires no preparation be- 
fore dying. Raw filk muſt be made clean 
and white with ſoap. The ſtuffs or articles 
that are to be dyed muſt be plunged into 
cold water both before they are thrown into, 
and after they are taken out of the dying 
liquor or bath. 6". When lime and fal 
ammoniac are uſed, the veſſel ſhould be co- 
vered during the two firſt days. 7%. When 
the dying liquor or bath is ſtrong, and the 
quantity of articles dipped in it proportion- 
ably too little, the firſt ſamples are not ſo 
fine as the ſecond, 89. In this way may 
be dyed wool, ſilk, camel-hair (whoſe pe- 
culiar luſtre adds to the beauty of the co- 


| 
9 
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* In the extract from the Annales de Chimie in our laſt number, 
p. 188, for ten parts read a tenth part. 
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lours that are given to it) horſe-hair, and 
feathers. This proceſs for dying with the 
lichens does not take up more than five or 
ſix days; whereas, if urine (according to 
the old method) were to be employed in- 
ſtead of quicklime and ſal ammoniac, the 
operation would require full as many weeks. 
Mr. Weſtrumb has confirmed by repeated 
experiments what Profeſſor Gren had before 
aſſerted, viz. that in the reduction of mer- 
curius præcipitatus per ſe, by heat alone, 
no dephlogiſticated air is let looſe. —Half 
an ounce of mercurius calcinatus per ſe, or 
hydrargyrum 'per ſe oxydatum, that had 
been prepared by Mr. W. himſelf, was put in- 
to a ſmall retort, the neck of which was three 
feet long. To this neck was luted a tube 
which was inſerted into a double mouthed 
bottle or receiver, by means of which it 
was connected with a pneumatic apparatus. 
The junctures were luted with plaſter of 
Paris, ſpread upon coarſe_ linen rag, over 
which were wrapped ſtrips of linen cloth, 
ſpread over with a luting made of lime and 
cheeſe. The retort was ſet in a crucible, 
and after being ſurrounded with ſand, it 
Was 
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was expoſed to the heat of a good wind- 
furnace. Scarce had the crucible become 
red hot when there appeared in the neck of 
the retort clear drops of water, which gradu- 
ally increaſed and collected in the bottle or 
receiver. Theſe drops of water were fol- 
| lowed by quickſilver in a revived or running 
Nate, but not a ſingle bubble of air was ob- 
tained. Mr, W. repeated theſe experiments, 
employing calx of quickfilver and phoſpho- 
rus, calx of quickfilver and ſulphur ; and the 
reſults in all his trials were contradictory to 
the antiphlogiſtic ſyſtem, 

From theſe experiments Profeſſor Gren 
concludes, that all thoſe chemiſts who haye 
obtained dephlogitticated air in the reduc- 
tion of calx of quickſilver by heat alone, 
have employed not the true mercurius pre - 
cipitatus per ſe, but the common red pre- 
cipitate of mercury, prepared with nitrous 
acid. He aſſerts, that it is from the parti- 


precipitate ſo prepared, that the dephlogiſ- 


ticated air. is derived, and that none can be 


tends to repeat the experiment with æthiops 
Vol. III. N®, 3. U 


cles of nitrous acid which adhere to the red 


extracted from the pure calx itſelf. He in- 
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per ſe, or quickſilver reduced to a calciform 
ſtate by mere agitation. 

The 2d part of the Phil. Tranſactions for 
this year, contains the following papers on 
chemical ſubjects; viz. Further obſerva- 
tions on the proceſs for converting caſt into 
malleable iron; by Dr. Beddoes, who 
here proves (what he had advanced in a 
former paper on this ſubject, for which ſee 
the 2d vol. of this Journal, p. 227) that 
caſt iron, during its converſion into a mal- 
leable ſtate, parts with an elaſtic fluid, 
which conſiſts of inflammable air, ſometimes 
mixed with carbonic acid or fixed air. —An 
hepatic ſmell was alſo perceived in the ex- 
tricated air.—The author thinks, with great 
reaſon, that his obſervations may ſerve to 
direct attempts to render the metallurgy of 
iron leſs difficult, laborious, and expenſive.— 
„Experiments made with the view of de- 
compounding fixed air or carbonic acid ; by 
Dr. Pearſon.” Theſe experiments were 
ſuggeſted by thoſe which were made by 
Mr. Tennant (ſee the iſt vol. of this Jour- 
nal, p. 205) who, finding that charcoal and 
phoſphoric acid were produced by applying 
| phoſphorus 


( 291 ] 
phoſphorus to red hct marble, inferred that 
the carbonic acid, or fixed air of the marble, 
wasdecompounded. Byapplying phoſphorus, 
under a due degree of heat, to mild or 
atrated foſſil alkali, vegetable alkali, cal- 
careous earth, barytes, magneſia, and clay, 
Dr. P. has obtained ſimilar reſults, viz. re- 
ſpirable air and charcoal, with phoſphoric 
acid from the union of the phoſphorus with 
the reſpirable air. On the cauſe of the 
additional weight which metals acquire by 
being calcined ; by Dr. Fordyce. Pure 
zinc was diflolved in diluted vitriolic acid, 
and precipitated from this ſolution by cauſtic 
fixed alkali. The calx thus obtained weighs 
heavier than the quantity of metal employ- 
ed. This increaſe of weight muſt be owing 
to matter added to the calx either from the 
acid, the alkali, . the water uſed in the folu- 
tion, the air lying on the ſurface of the ma- 
terials during the operation, or it muſt come 
through the veſſels in which the operation 
is performed, By experiments fimple, but 
ingeniouſly contrived, Dr. F. ſhows that the 
additional weight of the calx, above that of 
the metal, is not derived from the acid, nor 
| from 
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from the alkali, nor from any ſubſtance 
paſſing through the glaſs veſſels, nor from 
the ſuper-incumbent air during the precipi- 
tation, but from the water, 

[In No. I. of this vol. p. 62, line 3, for bottle, read pint bottle. J 
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% XXX, | 'FURTHER EXPERIMENTS 


* * - 


w Sa $4.4 
By PROFESSOR GMELIN. 


PARTLY with a view of aſcertaining 
whether it contains a peculiar metal, 
and partly in order to ſee what effects it is 
capable of producing upon other metals 
when fuſed therewith, I reſumed * my ex- 
periments on Wolfram, with a ſupply of 
which, from the Bohemian mines, near 
Slackenwald, Baron Born was ſo obliging 
as to furniſh me. It is true, that the com- 
bination of this ſubſtance with other metals 
has been already effected by Meſſrs. d'Elhu- 
yarts; but in their experiments the calx of 
Wolfram was employed alone. Now it 
ſtruck me that the reſult would be different 
if this calx were mixed with charcoal pow- 


. See Nos, II. and III. of this Volume, p. 127,205. 
Vol. 3. Appendix. X der 
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der (ſomewhat after the manner that is prac- 
ticed in the making of braſs with calamine) 
and expoſed to the fire, along with the other 
metal, in à crueible lined with charcoal 


duſt. 


Accordingly, I freed ſome Wolfram as 
completely as poſſible from the quartz 
through which it was iaterſperſed, tritu- 
rated it to a fine powder, and paſſed it through 
a hair ſieve. One pound of this was mixed 
with two pounds of levigated potaſh, and 
fabjefed to the fire in a caſt-iron crucible; 
the heat was increaſed till the mixture in 
the crucible became perfectly fuſed, when 
it was poured out into an iron mortar, 
and ſuffered to grow cold and hard. It was 
of a dark green colour. After reducing it 
to powder, I poured upon it twelve pints of 
diſtilled water, with which I alſo rinſed out 
the crucible itſelf, The next morning I 
carefully decanted the clear liquor from the 
matter which had ſettled at the bottom, ſo, 
however, as to leave in the veſſel ſome of 
the liquor over the ſediment, which, after 
being ſhaken together, was poured out upon 

a 
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a filter of unſized paper: after the clear li- 
quor had run from it, I lixiviated the ſedi. 
ment or reſiduum. ſeveral times, with freſh 
quantities of water, in order to extract all 
the ſaline matter. | 

All theſe liquors were ſubjected to eva- 
poration in a glaſs matraſs, placed in a ſand- 
bath, the heat of which was ſuch as kept 
the liquor almoſt conſtantly boiling. The 
liquor was not put into the matraſs all at 
once, but at different times, a freſh quantity 
not being poured in till the preceding quantity 
was evaporated, The operation laſted ſe- 
veral days. As early as the firſt or ſecond 
day there appeared cryſtals, which in figure, 
ſolidity, tranſparency, and other properties, 
reſembled vitriolated tartar, and were pro- 
bably afforded by the potaſh. 

Upon the dry reſiduum obtained by eva- 
poration, I poured (not all at once, but 
different portions ſucceſſively, in order to 
prevent too violent an efferveſcence) double 
aqua fortis, as it is called, of which 
I found two pounds were requiſite for the 
complete ſaturation of the alkali, and 
þ f precipi= 
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precipitation of all the metallic calx that 
was combined with it. | 

The precipitate, which was almoſt as white 
as milk, I poured ont, together with the 
ſupernatant liquor, upon a filter of unſized 
paper. The liquor paſſed through clear, 
and yielded the next day cryſtals of nitre. 

As ] ſuſpected that a little nitre might be 
entangled in the white ſediment and be pre- 
vented from paſſing through the filter along 
with the liquor, I took care to edulcorate 
the reſiduum upon the filter ſeveral times 
with large quantities of boiling-water ; after 
which I dried it, by expoſing it to the fun 
for a whole day. I fancied, however, that 
I could ſtill perceive here and there ſome 
ſhining particles, which made me doubtful 
whether there might not yet be alittle nitre 
remaining. 

Experiment I. To two drams of this ſe- 
diment, I added E tea - ſpoonful of charcoal 
duſt, and with a very ſmall quantity of ol! 
of rape-ſeed (after Mr. Hielm's method) I 
made the whole into a ſtiff paſte. I then 
braſqued a crucible, in the thick lining at 
bottom 
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bottom of which, I made a pit or hollow for 
the reception of the paſte, which I put in 
after the lining was become quite dry, and 

ſet the crucible in the forge, applying a 
gentle heat till there ceaſed to ariſe either 
ſmoke or flame from the oil. The empty 
part of the crucible was now filled up with 
charcoal powder, and an intenſe heat was 
excited by means of double bellows, worked 
with a heavy load for the ſpace of an hour; 
after which, the crucible was taken out of 
the fire, and ſuffered to cool gradually in the 
warm aſhes, (5k 

When the crucible was become cold, I 
opened it, took out the contents, laid the 
portion that had been put in the before-men- 
tioned pit or hollow, made in the lining, 
upon a piece of paper by itſelf, and waſhed 
off the charcoal that adhered to it. 

The reſiduum weighed only two grains 
and an half, which confiſted partly of black 
molecules, ſo little coherent as to crumble 
eaſily on being rubbed between the fingers; 
they were brittle, and without luſtre ;—and 
partly of white opake globules, which were 

X 3 probably 
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probably derived from ſome fine particles of 
quartz that might have been left behind, 
and which with the fixed alkali had thus 
been melted to an imperfect glaſs. 


Expoſed to the blow-pipe with glaſs of 
borax, the above-mentioned molecules, or 


agglutinated granules, gave an opake bluiſh. 
black ſpherule, that was not attracted by 
the magnet. Smoking ſpirit of ſalt poured 
upon them, acquired a yellow colour, which 
became deeper in the courſe of a few days. 
The greateſt part, however, remained undiſ- 


ſolved, and appeared at the bottom of the 


phial without any change of colour: never- 
theleſs there could be perceived amongſt 
theſe black granules, a fine yellowiſh white 
powder. On the addition of lixivium ſan- 
guinis, or phlogiſticated alkali, the marine 
acid depoſited a blue ſediment; a proof that 
the black granules contained iron. 
Experiment II. Suſpecting that the hu- 
midity which the ſediment uſed in the pre- 


ceding experiment might have retained, 
had obſtructed its metallization, I roaſted 


or calcined another portion of ſediment in 
a 
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a ſtrong fire, whereby its bulk was conſider- 
ably diminiſhed, though its ſpecific gravity 
was increaſed, Here and there it was of a 
yellow colour. 


I put one drachm of this ſediment, nia 
up with charcoal duſt and oil (as in Experi- 
ment I.) into a crucible fimilarly braſqued, 
and expoſed it to the ſame, intenſe degree of 
heat, kept up for the ſame length of time. 
The refiduum which was found in the 
crucible after cooling, I waſhed as before, 
and dried. It weighed ſeventeen grains and 
an half, and except a very ſmall part, was 
not attracted by, the magnet. It conſiſted of 
pretty large hard agglutinated grains, which 
had more of a glaſſy than of a metallic luſ- 
tre, and were very brittle ; neither theſe nor 
the other ſmall opake granules were fuſible 
before the blow-pipe, nor were they con- 
verted into a yellow powder. Expoled to 
the blow-pipe with glaſs of borax, they 
gave an opake and bluiſh black globule. 
With ſmoking ſpirit of ſalt they ſhewed 
the ſame effects as in Experiment I. except 
R 4 that 
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chat in this caſe, yellow * n eryſ- 

tals were produced. 

The experiment proved as little ſucceſs- 
ful when performed, under ſimilar circum- | 
ſtances in a potter's or porcelain furnace, : | 

though the crucible was ſuffered to remain 
ſeveral days in the hotteſt part of the fur- 
NACE, 

I repeated this experiment with two drams 
of the ſame kind of ſediment, in like man- 
ner mixed up (after having been thoroughly 
calcined) with charcoal-powder and oil, and 
put into a crucible ſimilarly braſqued, and 
provided with a lid that was tightly luted 
on. TI ſent the crucible thus prepared to 
my friend Mr. Wille, at Beckerhagen, re- 
queſting him to expoſe it for an hour or two 
to the hotteſt part of a forge, belonging to 
ſome iron- works of which he had the ſuper- 
intendance. He obligingly complied with 
my requeſt, and ſent the crucible back to 
me, after having ſubjected it to the moſt 
violent heat of the forge for the ſpace of a 
couple of hours, 


The 
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The crucible was almoſt entirely covered 
over, both in the inſide and on the outfide, with 
a tranſparent green glaſs, in which there were 
many perfect metallic grains of different 
ſizes. Excepting only a few, they were at- 
trated by the magnet, in which reſpect, as 
well as in their outward appearance, they re- 
ſembled iron; but internally, they exhibit- 
ed a colour paler or whiter than that of iron; 
they broke into pieces with a very light 
blow of the hammer . Upon 15 grains 
of theſe metallic globules, I poured ſome 
ſmoking ſpirit of ſalt; a violent efferveſcence 
enſued, and a good deal was diſſolved. On 
the addition of a little more acid, a further 
dificlution took place but there was ſtill 
left a conſiderable portion undiflolved. 


That Mr. Ruprecht was more ſucceſsful in his attempts to re- 
duce tungften or wolfram, is ſhewn by the account taken from 
Crell in the firſt vol. of our Journal, p. 38 (Some errata which occur 
in this account are corrected at the end of the Appendix) and alſo 
by a ſecond communication on the ſame ſubjeR, in the ſeventh No. 
of Crell's Annals, for 1790. In this laſt account Mr. Ruprecht 
relates, that the reguli of tungſten which he obtained, were of the 
ſize of ſmall ſhot. One of them expoſed under a muffle for half an 
hour to a white heat, in an aſſaying furnace, was not found to have 
undergone any alteration ; it only left a blackiſh ſpot upon the cu- 
pel 
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WOLFRAM and ARSENIC. 


Experiment III. Imagining that my want 
of ſucceſs in moſt of the preceding attempts 
was owing to the extraordinary refractorineſe 


pel or ſaucer. Being afterwards heated to excandeſcence for a 
quarter of an hour, with glaſs of borax, it gradually melted, yield- 
ing a deep blood-coloured glaſs. —Another of the reguli ſuffered no 
alteration by digeſtion, under a boiling heat, with concentrated ni- 
trous acid; nor was even ftrong aqua regia, though aſſiſted by a 
boiling heat, capable of diſſolving either the regulus or its powder, 
Of its digeſtion with the pure vitriolic and muriatic acids no men- 
tion is made.—By repeated projection of flowers of ſulphur upon 
one of theſe reguli, heated to excandeſcence, its ſurface was turned 
blackiſh, and appeared to have undergone ſome degree of calcina- 
tion. It left a black ſpot upon the capſule or ſaucer. (The ſpecific 
gravity of theſe reguli was found by Mr. Haidinger to be 6, 823, 
whereas Meſſrs. d'Elhuyarts tate the ſpecific gravity of their reduc- 
ed tungſten to have been 17,6.) This ſecond account of the pro- 
ceſs, by which Mr. Ruprecht obtained the reguli above deſcribed, 
differs in fome particulars, from that which was firſt publiſhed. 
In the firſt account it was ſtated (See the firſt vol. of this Journal, 
p. 40) that the mixtures were put into cavities or openings, made 
in the middle of pieces of charcoal, that were cut into a conical 
ſhape, and ſtuck or inſerted in ſmall crucibles, which ſmall cruci- 
bles were placed in a large crucible- (filled to a third part with 
charcoal duft) and were covered at top with a ſmooth flat piece of 
charcoal; and being thus diſpoſed, were ſurrounded with charcoal 
powder, with which alſo the remaining ſpace of the large crucible 
was filled to within an inch of the top; and laſtly, over the whole, 
was: ſpread: a layer of bone-aſhes or cupel- powder. This was 
the mode af procedure that was firft pradtiſed; but Mr. Ruprecht 

| afterwards 
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of the wolframic metal, I had ment to 


the treatment which anſwered ſo well to Mr. 
Achard (Phyſico- chemical Works, vol. I. 
p- 238) in his experiments on platina; I 


afterwards found it anſwer better to ſet afide the excavated pieces 
of charcoal, through which the heat could not ſo readily penetrate, 
and to put one portion of the mixture (conſiſting of one part of 
tungſtenic calx, made into a thick paſte with an eighth part of char» 
coal-duft and a little linſeed oil) at the bottom of a ſmall crucible, 
covered over with a thin piece of charcoal, made to fit exactly, and 
placed, ſurrounded with charcoal-powder, in a larger crucible ;— 
the other portion of the mixture was applied tothe infide (immediate» 
ly oppoſed to thetuyere or mouth of the forge) of the outer crucible; 
the remaining ſpace was filled up with charcoal-powder ; and laſt. 
ly, over the whole was ſpread a layer, half an inch thick, of fifted 
bone aſnes. (The diſpoſition or arrangement of the mixture in 
the crucible, was not always alike. Thus, ſome accounts ftate, 
that it was divided into three inſtead of two portions, that it was 
not laid at the bottom, but applied to one of the three ſides, and: 
alſo to the oppoſite angle, &c. See the firſt vol. of this Journal, p, 
284—306.) Thus arranged, the melting apparatus was placed up- 
on a Hafnerzell brick, that ſerved as a pedeſtal, in a forge which 
was cloſed round with bricks of the ſame kind. As ſoon as the 
charcoal that was thrown in was thoroughly lighted, and the appa- 
ratus was ſufficiently heated, the double bellows with 8olbs. weight 
upon it, was fet in motion, and continued to be worked for an hour 
and three quarters—(In Mr, R.”s firſt experiments the bellows were 
worked only an hour and a quarter; in other trials the time was an 
hour and a half, the weight upon the bellows being augmented towards 
the end of the operation; which laſt circumſtance, though not mention- 
ed, is probably tobe underſtood as having taken place, in the account 
from which this note is extracted) - during which time, freſh quan- 
tities of charcoal, ſprinkled with water, were conſtantly thrown in. 
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mean the employment of fixed arſenic (i. e. 
white arſenic deprived of its volatility by fu. 
fon with potaſh) I was aware, indeed, that 
the more perfect metal platina is much 
more capable of bearing uninjured the action 
of the alkali which is contained in this pre- 
paration of arſenic ; nor was I unmindful 
that the wolframic metal, in its imperfe& or 
calciform ſtate, attracts alkalis almoſt as 
ſtrongly as acids do. Hence I had reaſon 
to fear that the calx of wolfram would ra- 


The heat thus excited, was ſo intenſe, that, after the operation, 
not only the pedeſtal, but alſo the upper part of the outer crucible, 
and even the bone aſhes themſelves, were found to be melted to a 
white ſpungy flag, hard enough to ſtrike fire with ſtecl—It was by 
means of this intenſe heat, with the treatment above deſcribed, 
that Mr. Ruprecht obtained what he conliders to be regulus of 
tungſten. It is proper to add, however, that, Mr. Klaproth, of 
Berlin (Crell Ann. 1791, vol. I. p. 135—6) has repeated Mr. R.'s ex- 
periments without ſucceſs. He expoſed to a melting heat, in a dute, 
or aſſay-crucible, duly furniſhed with charcoal duſt, ſome pure 
yellow acid of tungſten ; to the ſame fire, and under the ſame cir- 
cumſtances, he alſo expoſed ſome pure white calx of manganeſe. 
At the end of the operation, the manganeſe was found melted to a 
very fine regulus, but the acid of tungſten appeared in the form of. 
a browniſh-black powder, and had undergone no degree of fu- 
ſion. 
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Note by the Editor. 
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FT - 
ther unite with the alkali than with the in- 
flammable principle or phlogiſton, i. e. would 
be converted into a neutral falt, ' inſtead of 
being reduced to a metallized or reguline 
ſtate, Nevertheleſs it was poſſible that the 

alkali might keep to the arſenical acid, and, 
combined with this acid, to which perhaps 
it has a greater affinity, might leave the wol- 
framic calx untouched : And even though 
this calx ſhould attract the alkali more pow- 
erfully than the arſenical acid does, yet the 


interpoſed charcoal-powder might deſtroy 
the force of this attraction. 


Accordingly I rubbed half a drachin of 
the ſame kind of wolframic ſediment as that 
which I had uſed in Experiment II, with an 
equal quantity of flowers or meal of arſenic, 
and of dry potaſh, together with a tea- 
ſpoonful of charcoal-duſt. This mixture I 
put into a crucible, lined, as in the preced- 
Ing experiments, with charcoal-duſt, and 
expoſed it to the forge in the ſame manner 
as before, except that it was placed ſomewhat 
farther from the /orm, or tuyere. 


At the beginning of the operation there 
aroſe arſenical fumes; the refiduum in the 
crucible 


— 


| 
| 
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crucible after the operation, was more compact 
and leſs brittle than the reſiduum in the preced- 
ingexperiments. It did not exceed eight grains, 
which conſiſted of black molecules or glo- 
bule (making up but a very ſmall part of 
the whole) —of coherent black particles, and 
of a few granules and globules that had a dull 
drofly luſtre: Very few of them had a me- 
tallic ſplendour ; two or three reſembled tin, 
and were probably derived from tin contain- 
ed in the wolfram, and extracted from it by 
the potaſh. 

Smoking ſpirit of ſalt contracted a yellow 
colour by digeſtion therewith, and yielded 
cryſtals of the ſame colour. Great part, 
however, of the black particles remained 
undiſſolved. On the addition of ſpring wa- 
ter, the marine acid became turbid; and on 
the addition of lixivium ſanguinis or phlo- 
giſticated alkali, it depoſited a blue ſedi- 
ment. 


WOLFRAM and MANGANESE. 
Experiment IV. Being deſirous of reducing 


manganeſe, as well as wolfram, to a reguline 


ſtate, and alſo of mixing them together by 
fuſion, 


37 3 
fuſion, I triturated one drachm of the ſame 
ſort of wolframic ſediment as was employed 
in Experiment I, with an equal quantity of 
Ilefield manganeſe; and with a tea- ſpoonful 
of charcoal-duſt, and a little oil, I made the 
whole into a maſs, which I put into a cruci- 
ble in the manner before-mentioned, and 
placed in the forge. What remained in the 
crucible after the operation, weighed 18 
grains. I could ſcarcely perceive in it any 
traces of fuſion. There was here and there 
a globule which had more of a glaſſy than of 
a metallic luſtre. There were, beſides, a few 
coherent black grains; but the greater part 
of the reſiduum conſiſted of oblong, ſomewhat 
ſpherical, dark grey, opake, looſe granules, 
which did not melt before the blow-pipe, 
and which, with glaſs of borax, yielded a 

deep violet-coloured opake globule. 

Smoking ſpirit of ſalt poured upon theſe 
metallic grains acquired a yellow colour 
in the courſe of a few days. Still, how- 
ever, there remained a good deal of black 
powder undiſſolved. On the addition of 
water, the acid became of a greeniſh colour ; 
I and 
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and on the addition of Pruffian lixivium, of or 


phlogiſticated alkali, it let fall a blue pre- 
Tipitate intermixed with many fine white 


particles. 


WOLFRAM and ZINC. 


Experiment V. I next tried how far the 
more fuſible metals were capable of pro- 
moting the reduction and fuſion of this re- 
fractory metal, wolfram, and of uniting 
with it. I began with zinc. Knowing that 
the calx of the laſt mentioned metal attracts 
the inflammable principle with great avi- 
dity, and is thereby revived, I mixed a dram 
and a half of the ſame kind of wolframic 
ſediment as was uſed in Experiment I. with 
an equal quantity of calcined zinc; and with 
the addition of a tea-ſpoonful of charcoal 
duſt and a little oil, I made the whole into a 
thick maſs, which I put into a crucible duly 
prepared, and kept in the forge for the ſpace 
of an hour. Notwithſtanding I had entire- 
ly filled up the empty ſpace of the crucible 
with charcoal-powder, there aroſe from it 


a flame, from which it was but too manifeſt 
that 


1 % J 
that paft of the zid& vas con ſumed as faſt as 


it was'Tevined.; whence it was to be appre- 
hended that uery little of it would beicapable 


of uniĩting with ſuch a fixed and OP 
metal as wolfram SIT 
In falt, the greateſt part of what: was 
found in the cruciblerafter the operation (it 
amoumtetl to only 13 4 grains) was burnt to 
a yellowiſſ white calx: The reſt conſiſted 
of a black powder, that was attracted by the 
magnet, and ef round particles and grains 
which had a dull — and were not * 
netic.- G1 04 bahba 5 | 

Smoking! ſpirit of ſalt was ame co- 
lowred by theſe. products. though they com- 
municated to it a rough taſte. 


WOLFRAM and ANTIMONY. 


Experiment VI. I triturated a drachm of 
the ſame kind of wolframic matter with an 
equal quantity of pulverized regulus of anti- 
mony, mixed them together with charcoal 
duſt and oil, and treated the mixture in the 


ſame manner as in Experiment V. 


4 *.4 CY 
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The ptoduct conſiſted for the moſt part of 
a black powder, without any luſtre, amount- 
ing to half a drachm; though it al ſo con- 
tained ſome black agglutinated grains, which 
were very friable, and in which were inter- 
mixed a few ſhining; globules, that reſem- 
bled regulus of antimony.;;:-Only a ſmall 
portion was attracted by the magnet, There 
were, moreover, ſome white ſemi-tranſpatent 
globules, refembling thoſe in Experiment 1. 
and probably of a-fimilar origin. 28111 
On the affuſion of aqua regia bubbles 

were extricated. Water added to the acid, 

| | after it had ſtood over the metallic particles 

for ſome days, rendered it turbid, not indeed 
inſtantly, but in a ſhort time. 


WOLFRAM and BISMUTH. 
Experiment VII. With biſmuth the refult 
was as little fatisfactory. A drachm and 4 


| half of the wolframic fediment or calx, and 


an equal quantity of biſmuth were treated in 
the manner before mentioned. except, that 


on account of the great fuſibility of the biſ- 
| „„ ns" 1%. 1 
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muth, a leſs « 


a fro, . particles, of a week, cop- 


pery luſtre. Some of them 0 attracted 


by the magnet. 
Aqua fortis had little action upon the 
at leaſt after ſtanding therewith for ſeveral 


days, it was not rendered ring by common 
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WOLFRAM. * COBALT. 


> Wl vitt. My attempts to com- 
bine cobalt with this metal were not more 
T ſycce ſsful. F rom half a drachm of each, 
treated! as in the preceding experiments, the 
product” was for the moſt part, a black and 
greeniſh yellow powder, which, after waſh- 
ing and drying, weighed 462 grains. With 
this powder, however, there were alſo inter- 
mixed, ſome agglutinated paiticles : and lo- 
bules, which e aſi ily crumbled when rubbed 
between the fi ngers, into blackiſh brown 


rr N 0 me tallic luſtre was perceivable. 
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to combine with the more perfect” metals. 
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Experiment IX. One drachm of lead, and 
an equal quantity of the ſame kind of wol- 
framic cat is Was employed in Experiment 


I. were treated in the manner alr dy de- 


feribed; ex ept that I did 1 not apply 1 d vior 


lent a degree, of heat here, as 1 bad done i in 
the foregoing inſtances, on account of the 
great fuſibility of the lead, a property by 


means of which 1 was 15 hopes the lead 
would be able to bring this refractory metal 
into fuſion with itſelf. 
pointed ; for the mixture melted to a com- 
pact maſs, weighing two drachms. Never- 


Nor. was. I difap - 


theleſs, excepting its out ward appearance, 
which was altered by the charcoal · duſt that 


adhered to it, it very much reſembled, both 
in 


5 


( $13 ] 
in colour and fuſibility, pure lead j and uns, 
beſides ;| near ly as ſoft lab lead. 95 
4 Hiherimeni X. This reſul e encouraged, 
ms da make another trial with the fame ind 
of wolframic ſediment or calx as was em- 
ployed in Experiment II. Accordingly; I 
toolo half a drachm. of this ſediment; mixed 
it with half a tea - ſpoonful of chareoal duſt; 
and wrapped it up in a thin plate or leaf of 
lead, weighinghalf a drachm, and put it into 
a ncrucible, procęeding in other en in 
the ſamei manne rat ib frr . 

{ The: reſult was: ſomewhat! different; for 
the. treſduum in 'the crucible, weighing 
forty· three grains, was not melted to a com- 
pact / maſs, but confifted—of very ſmall glo- 
bules, which reſembled lead in appearance, 
but were rather harder; of ſomewhat larger 
globules, which in their internal appearance 
reſembled lead, but were harder and ſome 
of themtwete brittle and ſpongy, like droſs; 
in which however; globules of lead were per- 
ceivahle 5==of. ſmall bluiſh black particles, 
whichfor the moſt part were likewife brittle, 
Ban were probably prevented: from melting 
ag. - Y 3 | into 
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into globules oi reguli, by/a greater propor. 
tion of wolfram ;—ahd:laſthy:of black ph 
der;—of ſome particles That were attracked 
by the magnet, and of x very: few vitreous: 
zlobules, 7 1 20 102m bet ont ions 0 
Aqua fortis pourłd upon the above men- 
tioned. metallic globules, left great part of 
them undiſſolvet. q- 821 8 lad dw 5; 
to 16! 19 9154q nin £ 01.08 $i bogey? ang 
03: WOT FRAM and TIN. 10 

1 Bae en KI Ine proceeded © tin, 
whole effects or habitndes: with this new: 
metal L Ws the more abxious to learn, as I 
had reaſon ,16i think that it (via. wolfram) 
18 preſent in moſt tin oreg ; that it is the 
caufe lbfitheir remarkable ſpecific gravity; 
and: that) in the ſmoeltiig of the ore it may 


extracted tin. 1; therefore reſolved to ſee 


in what mapner tin would be affected by ex- 


paſute to the fire along vink:wolfram:. 
Accordingly I took A drachm of the fame 
ſort af wolframie calx as Was employed in 
Experlment, I. mixed it with a; tea- 
2 of qharcoal duſt rand having wrap- 
EX ped 
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ped. it up in a drachm of tin- foil, laid it 
in the hollow. made in the lining at the bot- 
tom of the crucible, and proceeded in other 


reſpects as in the preceding experiments, 
except. that I did not, on account. of the 


great fuſibility of the tin, \ apply ſuch a ve- 
hement heat. 


6 vil Lie 


After the crucible was become cold, 1 
found that the contents had not melted into 
one compact maſs, but into a number of 
globules, amounting i in the whole to twenty- 
ſeven grains and an balf., They had the 
colour : and luſtre of t tin, except that the ſur- 
faces of ſome. of them were irideſcent, 
exhibited the colours of the rain bow, a 
appearance which i is ſcarcely y ever obſerved 
in tin that is perfectly pure. The other 
part of the product conſiſted of black pow 
der and black molecules. which had 'here 
and there a dull metallic luſtre, and wert 
compoſed of a a congeries of grains, ſome of 
which were ſtrongly agglutinated, whilſt 
others of them were ſo little coherent, as 
to ſeparate and fall to pieces on the lighteſt 
wy, of the finger. There was,” more- 


2 ai = 
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over; a ſmall number of minute vitreous 


globules, together with a few particles that 
were atttacted by the magnet. 032 A 10,420? 


Aqua regia pouted upon che above-mith- 
fioned agglutinated granules, became in a 
few days of a ſtra v cblout ; it was not retr· 


2 turbid by , dilution with water; but 
n the addition of | phlogiſticated alkati i it let 


El a greeniſh white powder. As to the 


10 12 4 11 55 1018 


reſt, a great part of the black globules and 


v4 O78; 


black powder — andifſolved. | 
_ Experiment XII. repeated this expeti: 
ment with, half a a dra chm of that kind of 


wolframic calx that was u ed in Experiment 


It, wrapping it up (after. hav aving added char- 
coal. . duſt). in tice 416, Feaght | (viz. one 
RE l. 


þ .4 i 


be Ka wit. was  fomewbat tern 85 


— in the fore abe e experiment; 3 for the 
reater part.of t tin was melt d to ''H pretey 


102 N 15 1 

— maſs a utton, 1 005 lee oh our 

age and off ys lour "ar lead. our ke 
mble 


11.5 .b 79 0 5 ſſs m 1 much reater 
hardpe(s,, i it, SVigqnt! ght pe a a forgign 
aden ture or r alloy. Fig rell of the pro- 
duct 
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duct confiſted of little globules ( which con- 
Aftute# but 2 fal b patt' of the whole pro- 
due); of 4 god deal of black powder; and of 
4 fe molecules; compoſed- of agglutingted 
grains. Some * en attracted by 
the magnet. 6 10 335 Ariud 13 "> 2298 
With aqua regia theſe metallic $16bules 
exhibited the ſame en as thoſe in 
* wh: N bb e117 r9ph 
a. N . _ 
| WOLFRAM: and! COPPER. 151 
e ——— „ My next — 
with the leſs fafible metals. Of the fame 
kind of wolfratnic” matter: & was uſed in 
Experiment I. I took a drachm, mixd in 
with' an equal quantity of copper filingsy 
added charesf duſt and oil, and, proceeding 
io other reſpecs (as for- put the crucible 
with its coritaifie mixtüfe into the forge, 
and ſubjected it to the moſt'violent heat. 
The product Weighted forty-feven: grains 
and aul half, and appeared to Have undergone 
only-an inciprentorim rirmperfedt fuſion; for the 
ſhape of the ftaller nen of the copper 
was but littlechItered,' and the Thape of the 


8 larger 
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larger particles of the filings was not altered 
at; all 


Their colour, however, was altered; 
it now inclined, to that of gold. Among the 
copper filings were obſerved aliblack , pow-. 
der, and ſmall black maſſes, ſome of which 
were pretty globular, and of a metallic luſ- 
tre; There were a6 ſome magnetic par- 
tit les: 12 &% e 4 4 203 bet. 123 
Aqua fortis Jiffolved the greateſt, part, and 
thereby acquired a greeniſh blue colour. 
There. lay ufidifſolved-at the bottom / of the 
yellel 9 A mall quàutity g of blac 'Y powder 5 
whith-afterſeveral:days appeared unaltered. 
a Exppermzent XIV. I. repeated this experi- 
ment with half a drachm of the volframic calx 
vſed n Experiment II and an egal quan- 
tity' -of coppar. The product, which 
vicighed thirty-three! grains, had evidently 
been fuſed; hut the greateſt part of it con- 
ſiſted: of! ſmall looſe or diſtinct globules, 
which, in their external appearance refem - 
bled pure copper; another part conſiſted of 
larger maſſes, that ſeemed to be compoſed of 
agglutinated  partjcles, cohering, however, 


on * as to. crumble cally, between the 
fingers: a 
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fingers: among theſe wete ſome that in- 
clined toa blackiſh colour, which berame ſtill 
darker before the blow pipe. In thjs caſe: 
there was al ſo a black powder, together with: 
ſomb particles that were attracted ved the 
waghef; £5175 e 3970 54 Ai! bas 

With aqua fortis the effects were 5 _ 
as in the proveting: inſtance, «42 199366 


+ * : * 3 
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£34 WOLFRAM and IRON: i D0021%t 
- Eagle XV. In order to fee how 
iron would-be affected by this new metal, 
I mixed ia drachm of the fame kind öf wol- 
framic matter as was employed in Experi- 
ment l. with an equal quantity of filings of 
etude or caſt iron, addin 8 charcoal daſt, &c. 
as before. 1 dolg 24s! 
After the mixture had den expoſed to 
the moſt violent heat of the forge, I found 
ſeveral different ſorts f products. The 
greater part (four fifths of à drachm) which 
had ſcarcely begun to melt, and conſe- 
quently had changed its form but little, was 
ſtrongly attracted by the magnet, and dif- 
mel from the filings before the experiment 
only 


U * J 

only in ncliniog to a brown-colour ; A ſer; 
cool: part of the product, mounting te 
ſenenteen grains. and an half. was. melted, 
into globules | of; different. ſiges FY reſembling 
ties in colour, ſpleadour, 308 i ductility. 
and likewiſe in not being attraqied; by 
the: magnet; but they were ſome what 
harder than tin: A, third portion een ſiſted 
of black powder like that which was ob- 
tained in the other experiments e The fourth 
apd;fleaft pert conſiſtęed of ſmall. maſſes that 
ſerwed to be comppſed of minute aggluti» 
nated grains 5 they were black, had a very 
faint luſtre, and no ductility. There were 
morgevtr, hete ian there attached to, and 
interſperſed. among. theſe, ſome whi 10 me- 
tallic globules. £40toh2 
+ The,ppmagoetis portion, .impanted a [fiery 
vellew- colour tonſmoking ſpixit, gf ſalt, 
There remained, however, at the bottom 
of the / veſſel a good deal vf . lack POWs 
der usdiſſol ved. n o 1 2180 

-Eaperiment XVI. In order to-determias 
from thence: the tio proceeded that yas ob- 


r the preceding experimgut, I xe» 
75 peated 


. 
pate che fame with tlie wolframic matter 
wed in Experithent II. Of this I mixed half 


a drachm with an equal quantity y '6f iron 
Atings, adding chatcoal duſt ia before. 


The teſult was very different. Fe 
whole Was magnetic (i. e. was attracted b 
the magnet) and after ſome time — 
all over, a ruſt, which ſhowed that the iron 
was equally diffuſed through the melted 
maſs. The ſhape' aud appearance of che fil- 
ings was entitelyj changed. I could net 
perceive any veſtige of tin. Whence, then, 
ptbceeded the tin in the preceding experi- 
ment? Was ſome of the cal x of tin (Which 
is more ſtrongly atttacted by alkali than 
moſt other metals) held in ſolution * the 
potaſh, and revived in the fuſinn? 

One portion of the product (about three 


ſburchs of a drachm) appeared in the form 
of a powder, or of vety minute granules 3 
utother portion, which was of a greyiſh co- 
lour, was melted into little globular maſſes, 
which prefentetl a mipipg fracture; this 
luſtre however, was tire "of a glally than 
of A x merallic kind.” Their ſurfaces alſo ex- 

hibited 


blow- pipe. Some of chem Were Pretty large 
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hibited the ſame luſtre when. _ expoſed to the 


and hard. ' tel. 

Smoking de of ſalt poured, upon the 
globules acquired a fiery yellow colour- A 
A — * black Tauer remained ou 


' © WOLFRAM and SILVER... 


| ene, XVII. Of the-wolframic wat» 
ter uſed in Experiment I. L mixed half a 
drachm with half a tea-ſpoonful- of char: 
coal- duſt, and having wrapped : ĩt up in half a 
draehm of fine ſilver-leaf, I put it in the 
forpe.,. applying a greater heat than was given 
tothe mixtures with lead and tin, but a leſs 
heat than that to which the mixtures with 
coppet᷑ and iron were ſubjected. 
The ſilyer was found caked or n 
ed with. its incloſed ſubſtance, into a mals 
that weighed a drachm ; but neither i its form, 
nor its colour, nor its luſtre, had undergone 
any change. The: blackiſh, ſoft, ſpungy 
maſs incloſed. within the filver,. though it 
ſeemed at firſt üght to be firm and compact, 
VET proved 


9 „ * 1 — 
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proved to be very incohetent and; friable, and 
had neither aſſumed i metaHic forme nor had 
in any part intimately combineu with the 
ſilver. 

Purified aqũa fortis diſſolved greateſt pare 
of i it; but a good deal of black powder, to- 
gether with ſome portions of the above 
mentioned n _ remained undiſ- 
3 $35 TY TOY TE ; 

„ XVIII. 1 3 this ex- 
ee with half a drachm of the wol- 
framic calx employed in Experiment II. 
and an equal quantity of ſilver- leaf. The 
reſult was very different. The whole was 
fuſed and weighed above. a drachm. The 
ſilver was mehted partly into irregular lumps, 
and partly into globules. of various ſizes. 
A portion of theſe globules were imbedded 
{fo however, as to be eaſily diſtinguiſhed: by 
their colour and fplendour) in black (and a 
a few red) ſpungy, brittle opake lumps or 
maſſes, which had more the appearance -bf 

droſs, than of glaſs or metal. Before the 1 
blow- pipe they melted pretty readily,n i ſo 

however, that the inherent grains of filver - 
remained 
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remained unaltet edo Amonꝑſt theſe there 
i a good ideal Uf black power, many par- 
tivles: of which were attracted: hy. the mag 
net. 

Wh aqua fortis the effects were ig 
* «win as I 1 21 10 


WOLF RAM and GOLD. 0 
1 XIX. Of the wolframic ſub< 
ſtance uͤſed in Experiment I. I mixed ſeven 
grains and an half with an equal quantity of 
gold, and after adding a little charcoal duſt 
and oil, 1 re as in as pings er- 
periment. dos. 

The mixture wa melted i into a i ot 
burton, that weighed ten grains and an Half. 
It was ftill of a gold colour; it was however, 
not quite” ſo ſoft and ductile as gold. but ex- 
hibited cracks after -feveral-Neokes' of the 
hammer. Beſides this button, there were alſe 
opake, gtayiſh-white maſſes, which reſem- 
bled droſs, and ſeemed to be compoſed of 
agglutinated globules: there were alſo a few 


nn black: wh ens and 4 court O40 


. Upon 
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Upon the laſt mentioned particles aqua 
regia had little action; but it turned the 
black powder white. It diſſolved moſt of 
that portion of the yellow buttoh which I 
threw into it, and thereby acquired the uſual 
bright yellow colour: it left, however, un- 
diſſolved a whitiſh piece of nearly the ſame 
ſize. 


Notwithſtanding all the Experiments of the Spaniſh and Ger- 
man Chemiſts (not to mention thoſe of Scheele) on Wolfram, the 
ſubject is ſtill by no means exhauſted. As it occurs plentifully 
enough in the tin-mines of Cornwall, it is to be hoped that its pro- 
perties and affinities will be further inveſtigated by ſome of our 
own chemiſts—There is reaſon to ſuſpect that ſome of Mr. Gmelin's 
calx or acid of wolfram (the ſediment uſed in Experiment I.) was 
not quite pure. As crude wolfram contains a variety of ingredi- 
ents (See Keir's Dictionary of Chemiſtry, p. 148) great care 
ſhould be taken, in preparing its acid or calx, to free it from all 
heterogericous matter. 


Note by the Editor. 


Vol. 3. Appendix. 2 XXXI. 


1 326 J 


X. EXPERIMENTS « ON 


GY 1 B D X N A, 


WII * 


4 View to its ; ReduBinn. 


By Mr. HIELM. 


(CONCLUDED) 


& XXXIV. 


* bas been already mentioned in a former 


part of this diſſertation (& XXIX. p. 


242) that the readieſt way of aſcertaining 
whether the calx of molybdæna, prepared 
for experiments, be pure and free from vitri- 
olic acid, is to melt it with iron. If the 
calx contain any of the aforeſaid acid, the 
iron becomes red-ſhort, and melts before 


the blow-pipe with intumeſcence, accom- 


panied with a projection of ſparks; and ge- 


nerally too it gives out an hepatic ſmell, on 


the affuſion of acids, 


By 


f 
V 
F 
a 
e 


T oF 3 
By means of this criterion Mr. Hielm 
found that the calx of molybdzna which he 
had prepared according to M. Pelletier's 
method (F. XXIII, p. 225) was not OG 
free from vitriolic acid“. 

As neither Scheele's nor Pelletier's od 
could be depended upon Angly, recourſe was 
had to the employment of them (agreeably 
to the remark made in F. XXVI. p. 222.) 
conjundtly. | 
| Accordingly, calx of molybdzna prepared 
by ſublimation, was made into a ſoft paſte 
with nitrous acid, which was afterwards ex- 
pelled by a ſtrong heat. After the calx was 
become cold, a freſh quantity of nitrous 
acid was again added to it, and was again 
evaporated. This was repeated four or five 


By extraneous admixture from which the calx of molybdzna, 
prepared after Mr, Pelletier's manner, is ſaid to be free, in a for- 
mer part of this treatiſe (S. XXVI. p. 226) is to be underſtood 
earthy matter, ſulphur, iron, &c. i. e. the matrix (bergart and 
mineralifing matter. But that ſome vitriolic acid, formed, during 
the calcination, by the decompoſition of the ſulphur, may be 
carried up along with the ſublimed calx or flowers, it is eaſy to 
conceive, Hence the neceſſity of ſuhjecting the calx thus obtained 


to a further purifying proceſs; 
7. SOT 


2 2 times; 
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times; after which the calx was expoſed to 
4 White heat.” It wis chen taken out of the 
crucible, and put into A matrafs, and boited 
for a quarter of an hour with diſtilled wa- 
ter. After the third boiling (freſh diſtilled 
water being ufed euch time) the filtrated li- 
quor ſhewed no trace of vitriolic acid, on 
adding to it ſome drops of a ſolutioh of 
terra ponderoſa in marine acid. "The boit- 
ing was repeated, with freſh quantities 'of 
water, a few times more till the lic nor, in- 
ſtead of a yellow, left a bluiſh white fine 


powder, on being evaporated upon a flat 
piece of glaſs. The calx of molybdzna was 
then ſeparated from the liquor by filtration, 
was edulcorated ſeveral times, with hot wa- 
ter, and dried; and laſtly was expoſed to a 


red heat. By this treatment the calx was 
obtained free from vitriolie acid. 


& XXXV. ä 
CALX of MOLYBDANA and NICKEL. 
Nickel was depurated and reduced ac- 


cording to Bergmann's directions. The ob- 
tained regulus was but ſlightly attracted by 


the 
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the magnet. It was neither perfectly brit- 


tle, nor yet ſemi- duQile—The allay (i. e . 


- + 7 « - - 


i 4 


the nickel and molybdznic calx) was 12 


into a. crucible upon a bed of charcoal, and 
rangement in the forge was the ſame as before. 
(a) Nickel four pounds, molybdenic 
calx one pound and an half. 
- After. half an, hour's expoſure $15 I blaſt, 
a large button or regulus was obta ned, that 
weighed three pounds and was not attracted by 
the magnet; and alſo ſeveral. ſmall globules 
that were readily attracted by the magnet. 
Before the blow-pipe theſe globules melted 
with difficulty, even on the addition of borax; 
Internally the regulus or button was of 4 
dark grey colour; externally of a reddiſh 
yellow ; it ſplit under the hammer. By 
calcination it became yellow; and on the 
affufion of acids an hepatic fmell was per- 
Eeived: This laſt effect Mr. Hielm aſeribes 
to vitriolic acid preſent ia the nickel. + 
(bb) Nickel four Pounds, molybdænic 
calx two pounds, gave a button chat weighed 
five pounds, and was Gy" tuſivis 
2 3 Is 331 ! #4 by Pe 


covered over with charcoal powder. The ar- 
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per ſe, but melted readily with borax, Ia 
other reſpects like the preceding. e 
128 6-H 

(e) Nickel four pounds, molybdznic. 


4 four pounds. Button flat; grey inter- 
nally; weighed ſeven pounds. In other 


reſpects like the preceding. 1 
1 F. XXXVI. ee 
CALX of MOLYBDANA, and REGU- 


LUS of COBALT. 


( Pure regulus of cobalt four ond 
molybdenic calx half a pound, melted. to 
ſmall globules, that were magnetic ; difti- 
cultly fuſible both, per ſe and with borax, 
to which, however, they communicated a 
fine blue colour. Did not betray any he- 
1 ſmell on the affuſion of acids. | 

(b) Cobalt four pounds, molybdznic 
3 two pounds. A flat oblong button, 
weighing five, pounds . and an half; melted 
with difficulty per ſe. 

(e) Cobalt four pounds, molybdznic calx 
four pounds. An oblong button weighing 
ſix pounds and an half; externally black, 
internally white and porous. 
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| F. XXXVII. | 
CALX of MOLYBDANA and REGULUS 

2 of ANTIMONY. 

(a) Pure regulus of antimony eight lbs. 
molybdznic calx half a pound. Though the 
fuſion was performed in a well cloſed cruci- 
ble, yet the whole was diffipated. By means 
of a magnifying glaſs ſmall metallic grains 
were perceived on the ſides of the upper in- 
verted crucible. 

(b) Antimony eight Ibs. molybdænic calx 
one Ib. gave a ſpungy lump or maſs, which 
weighed three pounds, and had a metallic 
luſtre. It was not fufible per ſe, but the 
antimony eliquated In a metallic form. It 
was ſcarcely ſoluble in borax. In the ob- 
tained glaſs, reguli of antimony were per- 
ceĩveable. 

(c) Antimony eight lbs. molybdznic calx 
two lbs. Product; which reſembled the 
preceding, weighed three lbs. Neither this 
nor the other gave out an hepatic ſmell on 
the affuſion of acids. 


2 4 
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C. XXXVIIL 
'CALX of MOLYBDANA and ZINC. 


(a) Pure regulus of zinc eight Ibs. mo- 
Iybdznic calx half a pound. Diſſipated or 
exhaled in the ſame manner as the —_— 


8 XXXVII. (a). 1 
(b) Zinc eight Ibs. „tene 00 one 
Ib. gave a greyiſh metalline maſs, that was 
brittle, infutible per ſe, did not burn with a 
flame, and was difficultly faluble in borax, 
(c) Zinc eight Ibs. molybdenic calx two 


Ibs. This mixture was * vy ſubli- 
mation. | 


$. XXXIX. 
CALX of MOLYBDAN A and LEAD. 
(a) Pure granulated lead eight lbs. moly b- 
dænic calx half a pound. One portion of 
the obtained button was ſoft, but neverthe- 
leſs cracked at its edges on being hammered. 
The other portion was more brittle, Ex- 
poſed upon a piece of charcoal to the blow- 


pipe, both portions exhaled molybdænic 
calx 


1 3 „ 


calx, and left not ply a yellow eglour (which 
proceeded from the lead) but alſo a bluiſh pel- 
licle upon the charcoal. | Much of this me- 
tallic compound or alloy was converted into 
droſs during its fuſion; 


(b) Leadeight Ibs. molybdznic calx one 
Ib. Praduct, a yellowiſh grey, metallic, brit- 
tle maſs, that was difficultly ſoluble in borax, 
and gave no perfect! button. 


(e) Lead eight lbs. mol ybdznic calx two 
Ibs. This produet reſembled the : precedin 8. 


1 : 
CALX of MOLYBDAENA and BISMUTH. 


(a) Pure regulus of biſmuth eight Ibs. 
molybdznic calx half a pound. Sublimed 
into the upper crucible, adhering to the ſides 
af which were found a number of litde: 
grains. 

(b) Biſmuth eight lbs. ad calx 
ane lb. Gave a light grey, metallic, thin 
plate, from which the biſmuth eliquated. 
It was difficultly ſoluble in borax. 


(c) Biſmuth 
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(c) Biſmuth eight Ibs. molybdænic calx 
two Ibs. Product weighed three Ibs. and 
nnn the preceding. | | 


$. XLI. 
CALX of MOLYBDANA and TIN. 


(a) Pure tin-filings eight lbs. molybdænic 
calx half a pound. Product malleable, but 
cracked on the edges after ſome ſtrokes of 
the hammer, and yielded a conſiderable quan- 
tity of droſs during its fuſion. Afforded a large 
button, together with ſeveral ſmall globules. 

(b) Tin eight lbs. molybdænic calx one 
Ib. a flat porous maſs weighing nine lbs. 
Gave both by itſelf, and with borax, a re- 
gulus of tin. 8 

(c) Tin eight lbs. molybdænic calx two 
Ibs. A ſpungy metallic maſs or lump that 
weighed. eight Ibs. was harder than iron, and 
ſcarcely ſemi-ductile. In other reſpects like 
the preceding. This compoſition was the 
moſt metallic of all. 


„% — — 


&. XLII. 


1 335 J 
g. XIII. 


0 ALX of MOLYBDANA, aid REGULUS 
New of ARSENIC. 


The regulus of arſenic here made uſe of, 
was prepared from white arſenic firſt ſab-" 
limed, and afterwards reduced with black 
flux. It was lightly attracted by the mag - 
net. E 

(a) Regulus of arſenic eight counds, mo- 
lybdznic calx half a. pound. Melted into 
globules of different ſizes, that were attracted 
by the magnet. Subjected to ſcorification 
they melted into pure reguli, which pro- 
jected ſparks and exhaled an arſenical ſmell, 
An hepatic ſmell was lightly perceivable. 

(b) Arſenic eight pounds, molybdznic 
calx one pound, yielded a brittle regulus, in 
moſt reſpects fimilar to the preceding. 

(e) Arſenic eight pounds, molybdznic 
calx two pounds. The obtained regulus or 
button, which was brittle and in other re- 
ſpects like the foregoing, weighed eight 
pounds and an half. The preſence of vi- 
triolic acid in this arſenical regulus was ſuf- 
fictently evident. 


By 
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By ſolution in pure nitrous acid all theſe 
compoſitians or alloys were decompoſable, 
whereby it was ſeen which. metals were pure, 
which not. On di geſting the compound 
with antimony i in this acid, the molybdznic 
cal remained at the bottom of the ſame 
ſhape a as the piece that had been thrown in. 
It was perfectly white; a proof that both 
the ingredients of this compound or alloy 
had been uſed in a ſtate of purity. On the 
lighteſt agitation of the veſſel the molyb- 
dxpic particles were ſeparated.” The com- 
pound with lead was diffolve i in the ſame 
agid with a production of great | heat, and an 
extrication of red yapours. There was left 
undiſſolveda a brown powder, probably ochre 
or. calx of 1 iron, which the lead might have 
contained. "That i it contained vitriolic acid 
too, may be inferred from this circumſtance, 
that, together with a a white ſhining pow- 
der, there alſo remained u undiſſolved a quan- 


tity of black powder, which | Was regenerated 
molybdzna.. 
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l - 4.1500! We XLII. N nns. nini 
n occurred to Nr. Hieltn, that by reviv- 
ing moly Bdzhic calx, and afterwards' treatL 

ing the btb regulus With nitrous avid, 

any regenerated' m6lybdzna chat k night be 
formed (in conſequence of 'the : preſence. of 

1 * acid) during the reduction, & would 


be thereby ſeparated, and the calx itſelf ef 
behind in a ſtate of purity. 2 


Accordingly, calx of molybdzna epared 
(after Pelletier's manner) by torrefaction, 
was revived by expoſure to the moſt violent 
forge heat, for ſeveral hours. The ſpecific 
gravity of the reduced maſs was, at firſt, 
42056; but four days after was found to be 
6,911. It was then pulveriſed, and digeſted 
with nitrous acid (ſmall portions only being 
thrown into the acid at a time). After the 
boiling had been kept up for ſome time, 
there appeared a quantity of white powder, 
which ſettled at the bottom, and occaſioned 
ſuch a tremour of the retort, as made it ne- 
ceſſary to take it off the fire. The liquor, 
which was poured off from the powder or 
ſediment, 


- 
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ſediment, was of a yellowiſh colour. After 
the affuſion of diſtilled water upon it, the 
powder was emptied out of the retort upon 
a paper filter, and further edulcorated with 
a freſh quantity of water. After the whole 
of the liquor, (which filtrated flowly) had 
paſſed through, the aforeſaid white powder 
appeared blue. The water uſed i in the edul- 
coration acquired a graſs green colour. 
PFreſh quantities of diſtilled water were re- 
peatedly poured upon the filter, and till 
continued to be tinged of the ſame colour, 
| whilſt the powder was evidently diminiſh- 
ed in conſequence of ſome of it being diſ- 
ſolved—What remained upon the paper was 
now dried, put into a crucible, and gradu- 
ally ſubjected to a red heat; after which the 
calx appeared perfectly white, and by edul- 
coration and drying was rendered highly 
beautiful and ſhining. 

Having reaſon, however, to ſuſpect that 
it was not even yet perfectly pure, Mr. 
Hielm again revived it in a very violent and 
long continued heat. The obtained maſs 
was 
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was of a yellowiſh grey colour, and was 
much more porous and pipy than the pre- 
ceding, It exhibited many ſmall metallic 
globules in its pores. The ſpecific gravity 
was found, at firſt, to be 5,625 and a * 
days afterwards 7, 105. 

This regulus was finely pulverized, and, 
being put into a glaſs matraſs, nitrous acid 
was gradually poured upon it. After the 
firſt efferveſcence was over, part of the pow- 
der ſettled at the bottom of the veſſel, 
and exhibited a beautiful blue colour. On 
a freſh addition of the acid this colour diſ- 
appeared. The mixture became conſtantly 
thicker and thicker; and on making it boil 
more ſtrongly, ſuch a ſpirting and agitation 
was excited, as made it neceſſary to take the 
matraſs from the fire. The mixture was 
then emptied out into a china-bowl, and 
evaporated to dryneſs in a ſand-bath. The 
refiduum was of a blue colour. By repeated 
affuſion and abſtraction of freſh quantities 
of nitrous acid, the blue colour was rendered 
ſomewhat, paler ; but this effect at length 

cealing, 


1 1 
ceaſiug, the affuſion of nitrous acid was dif. 
continued. The powder was emptied out 
of the bowl into a large glaſs mortar, warm 
water was poured upon it, and after greateſt 
part of the powder trad ſettled at the bottom; 
the ſupernatant water, which was fill thick 
and turbid, was poured off. By filtration 
it was rendered clear; it was of a green co- 
our, and was ſet by for further experiments. 
The edulcoration was repeated till the 
powder in the water becatie white; on dry- 
ing it, however; on tlie filter, the blue colour 
re- appeared. After further exficcation in a 
crucible, it was again brought back ts per- 
fect whiteneſs: Two pounds of this powdet 
and eight pounds of caſt-iron being put 
(without àny other addition) into acracible, 
sfterwards well cloſed, and ſubjected te A 
melting heat, the mixture did not melt te 
a button, but only yielded an irregular maſs; 
whereas, a mixture of two pounds of the 
aforeſaid powder, and eight pounds of iron 
filings, laid in a crucible braſqued with char- 
coal-duſt, melted to a metallic button, 

5 which 
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| which was ſtreaked and reticulated; it 
broke under the hammer, exhibiting in its 
fracture a ſomewhat foliated texture and 
bright grey colour. Expoſed upon charcoal 
to the blow- pipe, it melted with intumeſ- 
cence and with a projection of ſparks. But 

the product with caſt-iron neither entered 
into fuſion, nor gave out ſparks. —Though 
the molybdznic calx thus obtained was 
purer than any that had been before obtained, 
yet it was not brought to the deſired degree 
of perfection. It was therefore boiled with 
diſtilled water, dried and revived. Four 
pounds of the obtained regulus, brought 
into fuſion with eight pounds of iron-filings 
gave a white button that was friable, and 
for the moſt part melted to a black ſlag. It 
gave out a few ſparks during its fuſion. 
Thus, therefore, ſome progreſs in the 
| purification of the calx was made, and 
hence there was reaſon to hope that by a 
further proſecution of the experiments, the 
object in view might be attained. But pre- 
vious to giving an account of ſuch experi- 
ments, Mr. Hielm takes notice of the pro- 
Vol, III. Appendix. A a per ties 
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perties of the water employed i in the edulco- 
ration. Neither acids nor alkalis occaſioned 
any precipitation. .; The water, whether 
after or before the addition ol acids, being 
evaporated to dryneſs, yielded a yellowiſh 
green pellicle On adding to it ſome ſolu- 
tion of terra ponderoſa in muriatic acid, no 
Precipitation enſued; but as ſoon as a little 
ſpirit of wine was dropped, in, a precipitate 
was 222 let fall, which gave out an 


and was a trye ponderous app proof that 
the water contained vitriolic acid. The 
precipitated powder appeared, of a yellowiſh 
grey colour in the water, hut on expoſure 
to the blow- pipe became white. A little 
molybdænic calx might perhaps have been 
thrown down at the ſame, time, ſo that the 
precipitate. in this caſe confiſted of a triple 
ſalt. But on account of its ſcanty propor- 
tion, it was not poſſible to obtain poſitive 
marks of the preſence of this calx. On the 
addition of Pruſſian lixivium or phlogiſti- 
cated alkali no precipitation at firſt took 


place; but after a ſhort time a brown pow- 
der 
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der fell to the bottom. The ſolution im- 
mediately ſhewet a re- action with acids, and 
efferveſced on the addition of more Pruſſian 
alkali or lixivium fanguinis. In the Pruſ- 
ſian lixivium no àcid was perceivable, but 
on the contrary a' ſtrong exceſs of alkali. 
The aforeſaid brown precipitate was calx 
of molybdæna. From this examination it 
is evident that the water uſed in the edulco- 
ration contained ſome vitriolic acid, together 
with molybdznic calx, and that this acid 
remains adherent to the calx, and renders it 
impure. 

At the fame time, however, the abore 
examination ſnews, that the quantity of vi- 
triolic acid that remains adherent to the calx 
is but ſmall. And as, in ſpite of all the pains 
taken to the contrary, many earthy particles 
were ſtill left in the molybdænic calx; it 
ſeemed probable that the adherent” vitriolic 
acid was retained by theſe earthy impurities. 


Therefore, the laſt obtained regulus was 


calcined and afterwards diflolved in cauſtic 
volatile alkali. The ſolution, which was 
readily effected, was of a blue colour, and 
; A a 2 left 
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left undiſſolved a reſiduum which conſiſted 
of feldſpar, ſilex, and perhaps, too, a little 


gypſeous matter, all which had been preſent 
in the molybdænic calx. This ſolution 
was boiled in a retort, to which a receiver 
was adapted, till a. white pellicle began to 
be depoſited all round on the ſides of the re- 
tort. The liquor was then poured out into 
a china bowl and evaporated to dryneſs. 
There remained behind a yellowiſh grey 
maſs, which ſeparated eaſily from the veſſel, 
and diſſolved entirely and readily in water, 
to which it communicated a blue colour. 
This ſolution was evaporated to dryneſs, 
and the reſiduum calcined in a crucible ex- 
poſed to a red heat. This molybdænic calx 
which was now become white, was boiled 
ſeveral times in diſtilled water. The ſo- 
"ation which was of a bluiſh green colour, 
was filtrated and evaporated to dryneſs, and 
the reſiduous powder was ſuhjected to a 
melting heat, by which the molybdenic 
calx was ſublimed in the form of flowers, 
which for the moſt part had a filver-luſtre. 
—The calx of molybdæna left upon the 


filter 
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filter was now of a white colour. It was 
ſubjected to reduction, whereby it acquired a 
yellower' colour than the preceding ; where- 
as the obtained reguli are whitiſh if there 
happen to be an admixture of vitriolic acid. 
The regulus in the preſent caſe exhibited 
a ſtrong metallic luſtre on being rub- 
bed with the back of a knife, notwith- 
ſtanding that its fracture was dull. But 
as the laſt mentioned molybdænic calx 
ſtill ſhewed ſome veſtiges of volatile al- 
kali, Mr. Hielm thought it probable that 
it alſo contained ſome vitriolic acid, which 
explains why the regulus itſelf was not fo 
perfect as it ſhould have been. It was 
therefore, again calcined under a degree of 
heat, ſo moderate as not to cauſe any of it to 
fly off, and yet ſufficient for effecting a ſe- 
paration of all that was required to be ſe- 
Ppatated. The water employed in edulco- 
rating this calx contracted a bluiſh grey co- 
lour, which on the addition of more water 
became green, and by ſtill further dilution 
diſappeared, and left the water colourleſs. 


On evaporating it to dryneſs, there remained 
Aa 3 behind 
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behind a yellowiſh green pellicle.. On ad- 
ding to it ſome drops of muriated barytés, 


it became turbid, but no precipitation took 
place; and on diluting ittwith more water, 
the- ſolution again became clear. This 
fhows that the water did not contain any 
vitriolic“ acid. Neither did it ſhew- any 
veſtige of volatile alkali; for after admixture 
with quieklime, it yielded no nitrous. ammo- 
niac; either on holding over it, or dipping 
into it'a flip of paper moi ſtened with nitrous 
acid. Hence it is evident that the molyb- 
dænie calx, which was now of a blue co- 
Jour, was further depurated from thoſe. im- 
purities which had fo obſtinately adhered to 
it. On melting it with iron-filings in a 
crutible lined with charcoal - duſt, it gave a 
brittle button; whoſe fuſion was accompa- 
nied with intumeſcence' or ebullition, but 
not with ſparks. Expofed upon a piece of 
charcoal to the blow- pipe i it gave out fumes, 
entered into fuſion, and was completely ab- 
ſorbed by the chareoal. In its reduction it 
loſt 2 5 per cent. in weight, and after ex- 


poſure to the blaſt for three quarters of an 
hour 
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hour it appeared of a greeniſh yellow co- 
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lour. Being ker t in a ſtate” of fuſii ion bt 
the ſame length” of time, it became of 7 
dark grey c colour, in ſome \places' of a li; ght 
grey, with a metallic luſtre.” "Its ſpecific” | 
gravity was, at firſt, '7,boo; and at laſt, after 
all the air had been expelled” from its pores 
and interſticks, 7, 400, which may ithere- / 
fore be ſtated as the ſpecific gravity of this 
metal relatively to water. In the outer flame 
of the blow-pipe' this regulus is eaſily ſco- 
rifled, but in the inner flame this effect does 
not take place ſo readily. Digeſted with 
nitrous acid, it leaves behind a white ſhining 
calx, provided it be free from coaly matter. 

All theſe properties afford, in Mr. 
Hielm's opinion, fatisfaQtory characters of 
à pure regulus of molybdæna; whence he 
flatters himſelf that the extraction or reduc- 
tion of this metal from its ore, can no longer 
be conſidered as impracticable or uncertain. 

From the preceding experiments, we 
alſo ſee that the ſhorteſt, cheapeſt, and ſureſt 
method of obtaining a pure calx of molyb- 
dena, is, to roaſt the molybdezna in a cru- 
| Aa 4 cible 


1 

cible and afterwards treat it with volatile 
alkali; for when either the volatile al- 
kali or vitriolic acid is ſeparated, we may 
be ſure that the other aſſociate will alſo be 
diſcogaged. , By this mode the calx of mo- 
lybdzna is procured free from admixture | 
with any other earth. without whoſe ſepara- 

tion it would be difficult to n it to a 
ſtate of perfect purit . 
Ia the bufineſs of roaſting, « care muſt. be 

taken that the molybdæna be ſubjected 
only to a red- heat, that too great a quantity 
be not put in the ſame place at once, and 
that the whole be brought to an equal de- 
gree of fineneſs. To accompliſn this laſt cir- 
cumſtance, Mr. Hielm had recourſe to the fol- 
low ing method. In the largeſt crucible of the 
ſmalleſt ſets or neſts, is ſet the 4th crucible 
in decreaſing ſize, and into this are put an 
ounce and an half (three /ath) of molybdæna 
well picked and cleanſed from its matrix 
and extraneous matter, and kept red hot for 
a couple of hours: It is then taken out of 
the fire, and, after cooling a little, is turned 
out upon an iron-plate and gently preſſed 


or 
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der is now ſeparated from the coarſer. part 
by means of a hair fieve. 


cible and roaſted as before, without any 


powder is put into 2 capſule or ſaucer of 


ſuſpended in the middle of a crucible: of the 
above-mentioned dimenſions. This cruci- 
ble is then covered either with a looſe lid, 
or with. an inverted crucible that reſts upon 
the edges of the capſule or ſaucer. The 
whole apparatus is then expoſed to ſuch a 
degree of heat as ſhall make the crucibles 
of ſomewhat a ſtronger red- heat than the 
contained capſule. After a couple of hours, 
the firſt crucible is taken out and the coar- 
ſer molybdænic particles are ſeparated by 
ſifting as before. The fine powder is either 
put into the capſule contained in the other 
crucible (in which the molybdænic calx is 
found to be brought to a yellowiſh white 
colour) or, is put into a freſh capſule fixed 
in 


or ground with a hammer. The fine pow- 


The coat ſer 
part is put back again into the ſame cru- 


other covering than a looſe lid. The fine 


ſuch a ſize as will admit it to be fixed or 


14 
* 
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in a third crucible, | The coarſe particles 


treatment is repeated "till all the ape 
paſſes through. the ſieve, and its yellow co- 


lour is. altered. It is then collected and 
levigated i in a mortar. About eighty grains 
{one-third . loth) are ſtrewed, ſo as to form a 
thin layer, at the bottom of the crucible, 

and an equal quantity is put into the cap- 
ſule fixed or ſuſpended i 


ſame crucible and covered over, as before, 
with an inverted. crucible. By means of 
three crucibles arranged i in this manner, like 
muffles, the molybdznic calx ma be freed 
from it's impurities, and, without being liable 
to run together or eyaporate, may be brought 
(more effectually than it can be under the 
muffle of an aſſay- furnace) to a white 
and ſhining powder, amounting (from the 
quantity above · mentioned) to one ounce 
(two loth) i. e. to two-thirds of the whole. 


The earthy matter and vitriolic acid which 
{till 
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aun adhere to the calx, are to be ſeparated by 
treatment with volatile alkali 3 in the manner 


, 8 DE 


roughly, freed. hy preci pitation Nhctoing 
the; uſual method) with filyer, and te-dil- 
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tillation, For the ſeparation of the vitriolic 
acid, Mr. Hielm adds either muriated bary- 
tes (for contrary to what Mr. Sage has ſaid 
in the Journal de. Phyſique for 1789, ni- 


trated bary tes will not anſwer) or pure ve- 
getable alkali, to the aqua fortis. In the 
firſt caſe a regenerated ponderous ſpar 18 
thrown down, and in the ſecond caſe we ob- 
tain cryſtals of vitriolated' tartar. del 


red heat, the refiduum from the befors-axcts 
tioned ounce of molybdznic calx amounted 
to one drachm (a quarter lth). It was diſ- 
ſolved in diftilled water, evaporated to 
dryneſs, and the obtained reſiduum was ex- 
poſed in a capſule to a red-heat. The mo- 
FF lybdænic 


352 


lybdænic calx, thus prepared, was revived 
in the manner before-mentioned, and the 
obtained regulus was ſubjected to the fol- 
lowing experiments. —N. B. If the molyb- 
| dznic calx, before its reduction, ſtill contain 
a little volatile alkali, it ſhould be triturated 
and roaſted over again: Or, it may be treated 
with nitrous acid, an afterwards expoſed to 
a e whereby tl the volatile alkali will be 
completely expelled. = 


g. XLIV. 


Fufion of Mohbdenum { Revived Mohblens ) 
with other Metals. 


1. PLATIN A and MOLYBDANUM. 
The platina was depurated 1 in the man- 
ner before · mentioned (5. XXIX. p. 237). 
The crucibles were lined with charcoal- 
duſt moiſtened with diſtilled water ; and 
after the mixture or aſſays were put in, the 
the crucibles were filled up with dry char- 
coal-powder. The crucibles were kept in 
the fire for half an hour, and the arrange- 
ment in the forge was the ſame as before. 
(a) Platina half a pound, molybdenum 
half a pound, melted to a hard irregular maſs 
5 or 


1 
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or lump, that was of a cloſe texture, of a light 
grey colour, and had a metallic luſtre. It was 

'brittle. 8 " 

(b) This compound was | bruiſed on an 
anvil and mixed with one pound of molyb- 
dznic calx. Fuſion not more complete. 
(e) Being again pounded and mixed with 
three pounds of platina, it would not melt 
to a round button; but a ſolution or com- 
bination had taken place, for all the platina 
particles had diſappeared. The product was 
of a granulated texture, and full of bliſters 
and cavities, It was of a bluiſh grey colour, 
hard and brittle, An exceſs of either in- 
gredient renders the compound difficult of 
' fuſion, and this in proportion as the exceſs 
is greater. The proportion in (a) ſeems to 
be that which melts the eaſieſt. The pro- 
duct in (c) gave out an hepatic ſmell with 
acids, though none of the others did ſo; 
and as the compounds obtained in the fuſion 
of molybdænum with the other metals, did 
not exhibit this phenomenon, Mr. Hielm 
began to ſuſpect that it proceeded from the 
platina, whoſe ſurface only is affected by the 
purifying- method made uſe of. Half a 
quintal 
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1 therefore, of platina was laid on a 
bed of charcoal-duſt, and expoſed to the 
forge for half an hour. The ſemi-fuſed or 
:-agglutinated platina was brittle, porous, and 
covered with a hard cruſt. On the affuſion 
of marine acid, hepatic ait was extricated. 
Mr. H. does not recolle& that this property 
has been noticed by any perſon before. If all 
platina poſſeſs this property, there can be 
little doubt, that, in its native ſtate, platina 
is, mineralized. In order of free i it from this 
impurity, it was diſſolved i in aqua regia, and 
precipitated 1 with ſal ammoniac. From the 
liquor which was, ſtill browniſh, the brick- 
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coloured precipitate was, ſeparated by filtra- 
tion; and, after repeated edulcoration with 
hot water, it was dried, and kept red hot 

for an hour, It was now become a a grey, 
heavy powder, which, however, ſtill con- 
tained traces of volatile alkali. It was 
therefore ſubjected for half an hour to fu- 
: fon per ſe, in the forge, whereby its parti- 
cles were conglutinated into a maſs that 
. was ſemi-ductile, and of a whitiſh colour, 


It combined by fuſion with an equal quantity 
a of 
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of molybdenum; but the compound ſtill 
betrayed an hepatic ſmell; whence it ap- 
peared that this purified platina ſtill con- 
tained vitriolic acid, together with volatile 
alkali, which adhered to it with equal per- 
tinacity. After fuſion on a bed of charcoal, 
the depurated platina( ginn, gave out hepatic air, 
It was diſſolved in aqua regia, and the ſolu- 

tion was evaporated to dryneſs. The refi- 

duum was kept in a red heat for ſeveral 

hours, and then ſubjected to fuſion, without 
additament, in the forge. The compound 
obtained by melting this platina with mo- 
1ybdznum ſtill gave out hepatic air, an the 
affuſion of marine acid, but much more 
| ſparingly than before. The further proſe- 
cution of theſe experiments was deferred to 
a future opportunity; in the mean time, 
Mr. Hielm thinks that by melting it either 
with molybdznum, or molybdznic calx, 
and afterwards ſeparating it from the ſame, 
platina may be rendered malleable, and 
fit for being wrought into any kind of 
form. 


8. XLV. 


. XIV. 


ol D and MOLYBDANUM. 


2 powder prepared in the uſual man- 
ner, and freed from iron and warten acid, 
5 Was here made uſe of. | | 


(a) Gold four pounds, molybdznum 
two pounds, yielded a black brittle” maſs: 
that had loſt nothing in weight. On be- 
ing re-melted, it became of a cloſer texture. 
On expoſure to the forge for half an hour, 
in a cloſed crucible; without charcoal - duſt, 
half a pound of the gold eliquated and lay 
in ſmall grains or reguli at the bottom of 
the crucible. Theſe reguli were malleable, 
did not ſuffer any change of colour by ex- 
| poſure to a red- heat, but after fuſion on a 
+ bed of charcoal they became darker. A 
portion of them was ſcorified with borax ; 
the glaſs remained tranſparent and colourleſs. 

The remaining maſs being melted in char- 
coal duſt gave a brittle compound, which 

| melted with difficulty before the blow-pipe, 
during which the gold eliquated. It diſ- 

| ſolved 


11 
ſolved with difficulty in borax; the ſurface 


of the ſpherule was covered with granules of 


gold. After cooling, the glaſs appeared yel- 
lowiſh from the particles of gold that were 
ſeen through it. It was ſtrongly attacked 
by nitrous acid; and after boiling therewith, 
the gold appeared at the bottom of the veſſel, 
and over it was ſeen the pure white molyb- 
dznic calx. 

(b) To two pounds of the above-men- 
tioned melted compound maſs were added 
two pounds of gold. The fuſion was as 
imperfe&t as in the former caſe, and the 
product exhibited nearly the ſame pheno- 
mena. 

(c) Equal parts of both metals yielded a 
brittle and yellowiſh black compound, 
which preſented nearly the ſame phenomena 
as the preceding. 

(d) None of theſe compounds could be 
brought into more perfect fuſion in covered 
crucibles either with or without the addition 
of borax. 
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S. XLVI. 


3. QUICKSILVER and MOLYBDA- 
NUM. 

Purified quickſilver, made very hot in a 

china bowl, was triturated with molybdz- 

num for an hour, heat being applied all the 
time; but no remarkable alteration took 
place. By ablution with water, the quick- 
filver recovered its former ſplendour and, 
fluidity. Further attempts were made, un- 
der the application of a greater heat, &c. 
but no union could be effected. However, 
it is known that many other metals are 


incapable of amalgamation with quickſil- 
ver. 


$. XLVIT. 
4. LEAD and MOLYBDANUM. 


The lead was purified by fuſion with bo- 
rax. It was afterwards finely. filed. 


(a) Lead three pounds and an half molyb- 
dænum one pound and an half, after fuſion 


In 
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in an open crucible weighed two pounds. 


(This loſs in weight muſt have been occa- 


fioned by evaporation). The obtained maſs 
was of a light grey colour, and brittle. 

(b) Melted with one pound of lead in a 
covered crucible, it ſhewed nearly the ſame 
properties as before. The fuſible metal lead, 
had ſeparated from the molybdænum, and 
was divided in ſinking through the char- 
coal- powder into minute grains. 

(c) To the preceding maſs were added 
two pounds more of lead, and the mixture 
was put into a crucible and covered over 
with a little charcoal-duſt. A lid was luted 
on the crucible. After expoſure to the 
forge, greateſt part of the maſs was diſſi- 
pated. The remaining aſh- coloured maſs 
exhibited before the blow- pipe the ſame 
phenomena as moly bdænum; but aqua for- 
tis diſcovered the preſence of calx of lead. 

(d) Lead two pounds, molybdznum one 
pound, with the addition of a little charcoal, 
expoſed to fuſion in a covered crucible for 


half an hour in a wind-furnace, melted to a 
B b 2 black 
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black brittle maſs, which weighed three 
pounds, and to which a few malleable re- 
guli of lead adhered. 

(e) The laſt- mentioned maſs was mixed 
with eight pounds of lead, and put, without 
the addition of charcoal-duſt, into a cruci- 
ble cloſed with a covercle, and melted for 
a quarter of an hour in the forge. The in- 
fide of the crucible was covered over with a 
grey coating, and the covercle was beſet with 
fine metallic grains, The melted maſs 
weighed feven pounds and an half, was hard 
and ſomewhat malleable, and whiter than 
pure lead. Expoſed to fuſion on charcoal, 
it kept its form and was ſcorified on its ſur- 
face. From a larger piece the lead eliquated, 
after great part of it had put on a ſcorified 
appearance. Hence it is evident that the 
lead had united with the molybdænum; 
and hence too it is alſo ſeen that the lead 
muſt be added in an over- proportion, in or- 
der to obtain a compound fit for uſe, and to 
prevent the whole from being diſſipated in 
fumes. 


F. XLVIII. 
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$. XLVIII. 
5. SILVER and MOLYBDANUM. 


The filver was precipitated from its ſolu- 
tion by copper, and uſed in its powdery 
form. | 
(a) From four pounds of filver, and two 
pounds of molybdænum no round button 
could be obtained. On repeating the fuſion 


in a covered crucible, without charcoal- "it 
duſt, two pounds of filver eliquated, whoſe ut 
ſurface was of a dull luſtre and white; and | [8 
after expoſure to a red-heat, bluith. It was i : 
malleable, and its ſolution ſhewed ſome Mil 
traces of molybdenum. In other reſpects, [ | 1 
118 


what has been ſaid concerning the fuſion 
with gold is applicable here. The remain- 
ing mixture, which conſiſted of nearly 
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equal parts of both metals, being melted on j | 
a bed of charcoal-duſt, became ſomewhat all | 
more compact, but did not give a round but- i 16 
ton: It was brittle, and when broken exhi- "a | 
bited a light grey colour, and granulated tex- 
ture. On melting it per ſe, ſilver eliquated | 
B b 3 from 1 


1 360 } 
black brittle maſs, which weighed three 
pounds, and to which a few malleable re- 
guli of lead adhered. 

(e) The laſt- mentioned maſs was mixed 
with eight pounds of lead, and put, without 
the addition of charcoal-duſt, into a cruci- 
ble cloſed with a covercle, and melted for 
a quarter of an hour in the forge. The in- 
ſide of the crucible was covered over with a 
grey coating, and the covercle was beſet with 
fine metallic grains, The melted maſs 
weighed ſeven pounds and an half, was hard 
and ſomewhat malleable, and whiter than 
pure lead. Expoſed to fuſion on charcoal, 
it kept its form and was ſcorified on its ſur- 
face. From a larger piece the lead eliquated, 
after great part of it had put on a ſcorified 
appearance. Hence it is evident that the 
lead had united with the molybdenum ; 
and hence too it is alſo ſeen that the lead 
muſt be added in an over- proportion, in or- 
der to obtain a compound fit for uſe, and to 


prevent the whole from being diſſipated in 
fumes. 


F. XLVIII, 
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F. XL VIII. 
5. SILVER and MOLYBDANUM. 


The filver was precipitated from its ſolu- 
tion by copper, and uſed in its powdery 
form, | 
(a) From four pounds of filver, and two 
pounds of molybdænum no round button 
could be obtained. On repeating the fuſion 
in a covered crucible, without charcoal- 
duſt, two pounds of filver eliquated, whoſe 
ſurface was of a dull luſtre and white; and 
after expoſure to a red-heat, bluiſh. It was 
malleable, and its ſolution ſhewed ſome 
traces of molybdenum. In other reſpects, 
what has been ſaid concerning the fuſion 
with gold is applicable here. The remain- 
ing mixture, which conſiſted of nearly 
equal parts of both metals, being melted on 
a bed of charcoal-duſt, became ſomewhat 
more compact, but did not give a round but- 
ton: It was brittle, and when broken exhi- 
bited a light grey colour, and granulated tex- 
ture. On melting it per ſe, filver eliquated 
B b 3 from 
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from it. Borax, though it di ſſolved little 
of it, became rather of an opake white, and 
ſomewhat like horn; perhaps capable of 
being employed as an enamel. Nitrous acid 
diſſolved the ſilver, calcined the moly bdæ- 
num, and left the white calx undiſſolved. 

(b) Silver four pounds, molybdænum 
one pound, gave a malleable compound, 
which, however, did not melt to a round 
button: it was of a ſilver- colour and gra- 
nulated texture. To glaſs of borax it com- 
municated different colours according as it 
was held in the outer or inner flame of the 
blow-pipe, and according as it was kept 
therein a longer or ſhorter time. The blue 
colour which it gave, could not proceed 
from copper, becauſe the filver by itſelf did 
not tinge the borax of ſuch a colour. 

(c) Silver one pound, molybdenum two 
pounds, melted to an uniform, granulated, 
brittlegreyiſh lump. Expoſed on charcoal to 
the blow-pipe, the calx of molybdzna eva- 
porated, and the filver remained bebind on 
the ſurface of the charcoal. Borax was 
tinged by it of the ſame colour as it is by 


the 


11 


the molybdznic calx, which was here pre- 
ſent in exceſs. 

(d) The above products were put together 
into a crucible, for the purpoſe of melting 
them intoa button; but this could not be ef- 
fected either in cloſed or open veſſels, whe- 
ther with or without the addition of borax. 
The introduced pieces were ſtill of their for- 
mer ſhape and brittleneſs; they only in ſome 
inſtances became blue on their undermoſt 
ſur faces. The ſilver, therefore, does not ſe- 
parate in the fire from the molybdenum, 
unleſs calcination in the open air precede the 
fuſion. By cupellation the ſeparation is 
effected; but this happens more readily af- 
ter previous calcination. This ſhews that 
it is no mineralized ſubſtance, but a real 
metal, that is here combined with the ſilver, 
rendering it difficultly fuſible and brittle. 
This alſo applies to the products with gold 
and the other metals. 


3 
6. BIS MU TH and MOLYBDANUM. 


The biſmuth was purified by fuſion and 
afterwards reduced to powder. 
| B b 4 (a) 
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(a) Biſmuth two pounds, molybdænum 
two pounds, after fuſion in an open cruci- 
ble weighed leſs than two pounds. The 
deficiency was owing to evaporation. 

(b) The obtained maſs was black. brittle, 
and intet ſperſed with ſmall metallic grains. 
On remelting it with one pound of biſmuth, 
the reſult was the ſame; greateſt part of the 
biſmuth was evaporated. Some globules 
were found in the upper inverted crucible; 
but the greateſt number at the bottom of 
the other. 

(e) The maſs, which now weighed two 
pounds, was mixed with four pounds of biſ- 
muth, and expoſed to the ſame degree of 
heat as before, but with a very ſmall addi- 
tion of charcoal duſt. This reſiduum did 
not weigh more than the former ones, though 
the crucible was uninjured and well cloſed. 

(d) Four pou ds of biſmuth, and two 
pounds of moly bdænum, melted on a bed 
of charcoal, in a wind- furnace, gave a black 
brittle maſs, with a biſmuth- button, weigh- 
ing altogether four pounds and three quar- 
ters. The button bore a few ſtrokes of the 
hammer, but at length ſplit into ſeveral 
pieces 
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pieces. It was of a cloſer texture than 
biſmuth alone, and by fuſion ſome of it was 
ſcorified. It weighed one pound, and was 


very fuſible. From the black maſs no more 


regulus of biſmuth was obtainable; glaſs of 
borax was tinged by it of the {ame colour as 
by molybdenum. By treating it with ni- 
trous acid, a white powder was obtained, 
which conſiſted of molybdenic calx, and 
calx of biſmuth. | 

(e) To the above product were added 
four pounds more of biſmuth, and the mix- 
ture was expoſed to the forge for half an 
hour in a crucible without charcoal duſt, 
The obtained black brittle maſs weighed 
two pounds, aid on expoſure upon charcoal 
to the blow-pipe, molybdznic calx was ex- 
haled. 'There was a blue, a white, and a 
yellow depoſition on the ed; es of the char- 
coal; and a black maſs remained behind, 
which was not ſoluble in borax. The poſ- 
fibility of combining theſe two metals toge- 
ther is clearly ſhewn by experiment (d) 
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8. 
7. COPPER and MOLYBDANUM. 


(a) Pure copper {Streukupfer } four 
pounds, molybdænum one pound and an half, 
gave an oblong maſs which was of a dull cop- 


per colour, and bore ſeveral ſtrokes of the 
hammer before it broke into pieces. It was 
paler than copper. | 

(b) Copper one pound, molybdenum 
two pounds, gave a reddiſh grey brittle maſs, 
which could not be rendered malleable by 
further fuhon. Expoſed on charcoal to the 
blow-pipe, it turned bluiſh, and gave with 
borax a red coloured glaſs. Nitrous acid 
diſſolved the copper and left behind molyb- 
dænic calx of the uſual colour. 


(e) Copper and molybdznum, in equal 
quantities, melted to an oblong maſs that 
yielded to the hammer a little, but at length 
broke in pieces, exhibiting a granulated tex- 
ture-and a bluiſh colour mixed with red. 
It admitted of being filed ; and the filed ſur- 


face appeared paler than copper, and kept its 
luſtre a long time. 
(d) 
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(d) On attempting to melt all the pro- 
ducts together, the reſult was not more ſatiſ- 
factory, than it was with the compounds of 
ſilver and gold. In this inſtance the ob- 


tained glaſs was tinged red, in conſequence 
of the ready ſcorification of the copper. 


g. LI. 
8. NICKEL and MOLYBDANUM. 
(a) Pure regulus of nickel“ and molyb- 


* Pure regulus of nickel was obtained in the following manner. 
Regulus of nickel, ſuch as is deſcribed at 9. XXXV. p. 328, 
was roaſted for ſeveral hours under a muffle, and afterwards finely 
pulveriſcd and digeſted in ſpirit of ſal ammoniac for ſeveral months 
{ mehrere monate; after which the ſolution was filtrated and eva- 
porated to dryneſs. It left a white powder, which on expoſure to 
a red heat, was converted into a bluiſh maſs, and a yellowiſh grey 
powder. The blue part was cobalt. The yellowiſh part tinged 
borax of a hyacinthine colour. The reſiduum left by the alkali, after 
being lixiviated, exficcated in a red heat, and expoſed to the forge 
for a quarter of an hour, appeared green, and was in part attracted 
by the magnet. This green calx was roaſted and*difſolved in ni- 
trous acid. A little iron was left undiſſolved. The ſclution was 
of a beautiful dark green colour. Being evaporated to dryneſs, it 
left behind a greeniſh powder, which was roaſted for four hours, 
and then reduced, with charcoal powder, to a regulus, that was 
not wholly magnetic, bore hammering a little, but broke into 
ſmall grains, externally white, internally greyiſh, and unmagnetic. 
Yet, notwithſtanding all the pains beſtowed on its purification, 
an hepatic ſmell was ſtill perceivable on the affuſion of acids. 


dænum 
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dænum, taken in equal quantities, melted to 
an oblong button, that was externally and 
internally of a light grey colour; it yielded 
ſomewhat to the hammer before it broke, 
when it exhibited a granulated texture. It 
was not magnetic, and was not fuſible either 
per ſe or with borax. The compound had 
loſt nothing in weight. 

(b) Nickel two pounds, molybdenum 
four pounds, though they did not melt to- 
gether ſo well as the mixture in (a) were yet 
well united, and equal in weight to the in- 
troduced ingredients. In other reſpects 
this product reſembled the preceding. Both 
gave out an hepatic ſmell on the affuſion of 


acids. 


F. LII. 
9. ARSENIC and MOLYBDANUM. 
(a) Equal parts of regulus of arſenic and 
molybdznum (mixed together with a little 
diſtilled water, which mode of mixing the 
ingredients together was alſo adopted in the 
preceding experiments) were put upon a 


bed of charcoal in a covered crucible, and 
expoſed 
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expoſed for half an hour in a wind furnace. 
The reſult was a black ſpungy maſs weigh- 
ing two pounds. 

(b) After expoſing this product, mixed 
with ſix pounds of regulus of arſenic, 
in the forge for half an hour, the in- 
ſide of the crucible was found glazed. 
The reſiduous black porous maſs weigh- 
ed only one pound and an half, and had 
ſcarce any metallic luſtre. On expoſure to 
the blow-pipe it gave out fumes after the 
manner of molybdænic calx, but no arſenical 
ſmell. With borax it yielded a black glaſs, 
ſuch as is obtained from an over proportion 
of molybdnic calx. With aqua fortis it 
produced efferveſcence and heat; a white 
powder was left undiſſolved, which on ex- 
poſure upon charcoal to the blow-pipe, 
gave out no arſenical ſmell; neither did it 
melt, but remained in the form of a black 
ſpungy ſcoria, which gave to borax the ſame 
colour as calx of molybdenum. It is re- 
markable that the calx of arſenic 1s rendered 
ſo fixed by the molybdænic calx, that its pre- 
ſence ceaſes to be diſcoverable by its ſmell. 


$. LI. 
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§. LIII. 
10. IRON and MOLYBDANUM. 


(a) Clean iron filings two pounds and 
an half, molybdænum two pounds and an 
half melted to a round button, without 
loſs of weight. (The crucible was filled up 
with charcoal-duſt, and furniſhed with a 
luted cover). The ſurface of the obtained 
button was black and droſſy. It broke eaſily 
under the hammer, and yet was hard enough 
to make an impreſſion or indentation: in the 
anvil. In its fracture it appeared of a bluiſh 
grey colour, and of a fine ſcaly and fine granu- 
lated texture, interſperſed with ſome ſhining 
ſpots. Before the blow-pipe it melted with 
intumeſcence, but without ſparks. It was 
difficultly ſoluble in marine acid, which, 
though aſſiſted with heat, left a reſiduum, 
which, however, ſoon diſappeared on the 
addition of nitrous acid, Diluted vitriolic 
acid had little action upon it. By precipi- 
tating, or by evaporating the ſolution, blue 

calx of molybdzna was obtained. 
(b) Iron two pounds, molybdenum four 
pounds. Button not quite ſo perfect as 
I the 
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the preceding; equal in weight to the intro- . 
duced ingredients. Externally the button 
was black and droſſy; it was magnetic and 
brittle: internally, it was fine grained, and 
of a light grey colour: before the blow- pipe 
it was not fufible per fe, and diſſolved with 
difficulty in borax. 

(e) With caſt-iron and molybdznum 
the products were ſimilar to the preceding. 

Of all metals, iron unites the readieſt, and 
m greateſt quantity with molybdenum ; and 
there is reaſon to expect that this metal may 
ſerve as a medium for purifying and melio- 
rating iron. 
Equal parts of iron- filings and molyb- 
denum expoſed to the forge for half an hour 
in a- cloſed, but unbraſqued crucible, did not 
melt to a round button, but yielded a brittle, 
granulated, bluiſh- grey metallic maſs. This 
ſhows what a difference the braſque (or addi- | 
tion of charcoal powder) makes. 
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& LIV. 
11. COBALT and MOLYBDANUM. 


By repeated fuſions, a regulus of cobalt 
was obtained that neither obeyed the mag- 
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net, nor gave out an hepatic ſmell on the 
affuſion of acids. It was therefore looked 
upon as pure. 

(a) - Regulus of cobalt two pounds, mo- 
lybdznum two pounds, expoſed to the forge 
for half an hour, in a braſqued crucible, 
gave a well fuſed button, which, however, 
was not perfectly round; it was of a light 
grey colour, brittle, and weighed three 
pounds. 
(b) This product was re-melted in the 
ſame manner with two pounds more of mo- 
lybdænum. The obtained button, which 
weighed five pounds, was not yet round; ex- 


ternally it was of a ſparkling reddiſh grey 


colour; it was hard and brittle; unmagnetic; 
internally of a granulated texture, aud of a 
dark bluiſh grey colour. It was not fuſible 
per ſe before the blow-pipe, but only became 
bluiſh on its ſurface. With borax it gave 
a blue glaſs. It was leſs fuſible than the 


former product (a). It was ſtrongly attacked 


by nitrous acid, though a boiling heat was 
neceſſary to its complete diſſolution. White 
calx of moly bdæna ſeparated from the red 


ſolution, 
s. LIV. 
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1 riots LV. 
. TIN and MOLYBDANUM. 


| ap purified from lead and other metals 
was melted with borax, and afterwards re- 
duced to powder by filing. 2 
(a) Tin- filings two pounds, an 
two pounds, melted to a blackiſh grey, gra- 
nulated, brittle, ſoft maſs, weighing four 
pounds. The preſence of tin in this com- 
pound was not diſcoverable before the blow- 
pipe either with or without borax. But on 
digeſtion with nitrous acid, calx of tin was 
found in the white powder, which, however, 
was not reducible on charcoal. | 
(b) Tin four pounds, molybdænum two 
pounds expoſed to fuſion in a braſqued and 
covered crucible, in a wind-furnace, gave 
a maſs equal in weight to the two ingredients, 
and ſomewhat harder than the former pro- 
duct, with which it agreed in other reſpects. 
(e) The product in the laſt experiment 
was mixed with four pounds of tin and put 
in the forge for a quarter of an hour. The 
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obtained maſs weighed eight pounds, and 
was for the moſt part of an uniform tex- 
ture. In this cafe no charcoal - duſt had been 
added. This compound was harder than 
the preceding, admitted of being hammered 
a little, did not crackle like tin when bent 
backwards and forwards, broke in two, 
and exhibited in its fractute a greyiſh co- 
tour, and granulated texture. 

(d) This compound, whoſe ſurface was 
reddiſh, was re-melted in charcoal-duſt. 
Thou gh the crucible. was well cloſed, the 
charcoal-duſt was. conſumed. The obtained 
button was covered with a black ſcoria, and 
weighed as much as, or rather more than, it 
did before the experiment. It bore ham- 
mering a little. Internally it was of an aſh- 
grey colour and granulated texture. i Before 
the blow- pipe its ſarface calcined ; the tin 
did not eliquate till the maſs was preſſed 
with the forceps. The tin was reduced to a 
calx by fuſion with borax: but unroaſted 
pieces of the alloy were not attacked by 
borax. Hence it appears that tin unites 
with molybdænum ſo as to form a compound, 


whoſe 


e 


6 2 
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whoſe mixture is not deſtroyed in ſuch 4 
melting oat as * above-mentioned. 


„ | 
13- ZINC and MOLYBDENUM. - 


(a) Pure regulus of zinc (reduced to 
powder by filing) two pounds, molybdznum 
two pounds, were, with the addition of a lit- 
tle charcoal duſt, put into a covered cruci- 
ble, and ſubjected to fuſion in a wind-fur- 
nace for a half an hour. The product was a 
black maſs, almoſt in a powdery ſtate. 

(b) To this were added one pound of 
molybdznum, and fix pounds of zinc, and 
the mixture was put (without the addition 
of charcoal-duſt) in a covered crucible, and 
kept in the forge for half an hour. A black 
ſpungy maſs was found at the bottom of 
the crucible, Viewed with a magnifying 
glaſs, it exhibited ſomething of a metallic 
luſtre in its fracture. Expoſed to the blow- 
pipe per ſe, it did not give out fumes; but 
by digeſting it in nitrous acid, a yellowiſh 
white powder was obtained, which vola- 
tilized on expoſure to the blow-pipe, The 

| Cc2 acid 


To] 

acid had diffolved the calx of zinc. In the 
upper part of the crucible were ſeen a few 
metallic globules; and the lid and fides were 
glazed by the vapours that had been forced 
up. This phenomenon happened in all the 
experiments in which the admixed metals 
were volatile; but it was moſt ſtriking in the 
mixtures with arſenic.—The volatility of the 
zinc prevented the mixture in the preſent 
inſtance, from melting to a perfect button. 


F. LVII. 


14. MANGANESE and MOLYBDE- 
NUM. 

Manganeſe almoſt always contains an ad- 
mixture of iron, or of vitriolic acid. From 
cryſtallized ore of manganeſe, Mr. H. pre- 
pared a few reguli of manganeſe that were 
free from the aforeſaid impurities. 

(a) Equal parts of regulus of manganeſe 
and molybdznum melted, with the addition 
of charcoal duſt, to an irregular button, that 
was not fuſible per ſe, and did not colour 
glaſs of borax, till it had been roaſted. On 


digeſting 
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digeſting ſome of it in aqua fortis, the mo- 
lybdznic calx was left undiſſolved. This is 
fufficient to ſhow that theſe two metals are 
capable of being united. 


g. LVIII. 
15. ANTIMONY and MOLYBDANUM. 


(a) Pure regulus of antimony * two 
pounds, molybdznum one pound, ſubjected 
to fuſion in the forge, gave a black, ſpungy, 
incoherent maſs. The blow-pipe diſcover- 
ed nothing but molybdznum in it; it fumed 
like calx of molybdzna, and after roaſting 
tinged glaſs of borax of the ſame colour as 
calx of molybdzna does, It was ſtrongly 
attacked by nitrous acid even in the cold; 
and on the application of heat, a white calx 
of both metals was obtained. 

(b) Two pounds of each metal were ſub- 
jected to fuſion with charcoal powder, in a 
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Regulus of antimony was extracted from crude antimony, by 
TubjeRing it to the fire with the addition of iron, and the regulus 
thus obtained was afterwards purified by ten different fuſions 
with nitre. It was regulus of antimony thus purified that was 


uſed in f. xxxvii. p. 331, 
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I 
wind- furnace. The inſide of the crucible 
became covered over with a white and grey- 
iſh ſublimate. The reſiduum at the bottom 
of the crucible weighed ſomewhat leſs than 


two pounds, and in its properties reſembled 
the former product · |; 

( To this were added fix pounds of re- 
gulus of antimony, and the mixture, with- 
out the addition of charcoal-duſt, was ſub- 
jected to fuſion in the forge for half an hour. 
The thin metallic maſs at the bottom of the 
crucible weighed one pound and an half, was 
externally of a yellowiſh grey colour, brittle; 
internally, it was bluiſh grey. It exhaled 
fumes on expoſure to the blow-pipe, but 
was not fufibleeither per ſeor with the addi- 
tion of borax. By digeſtion in acids, it was 
found to contain antimony : a yellow pow- 
der was obtained, which on expoſure to the 
blow-pipe on a piece of charcoal, gave out 
fumes, melted to a black ſcoria, and ſunk 
into the charcoal. Hence it appears that 


antimony is combinable with molybdæ- 
num. oy 


From 


Ee 7 

From all theſe experiments the metallic 
nature of molybdznum is ſufficiently appa- 
rent. Numerous as the experiments here 
related are, Mr. Hielm aſſutes us that many 
more have been made upon this metal in 
order to aſcertain its properties thoroughly. 
Though the other metals have been known 
for centuries paſt, yet freſh diſcoveries are 
CTontinually made concerning their proper- 
ties and uſes; and many more ſtill remain 
to be made. In the ſame manner, the uſes 
and properties of molybdænum are only to 
be learned by time. When experiments are 
once made, it is eaſy for others to repeat and 
to vary them. 
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M. PELLETIER's experiments on the 
& aërated vegetable alkali Annales de 
Chimie, for October, 1792) ſhew, that the al- 
kali, however pure it may be, depoſits an 
earth of a quartzous nature, on ſaturating 
it with fixed air; that, when perfectly ſatu- 
rated with fixed air, it cryſtallizes into 
rhomboidal tetraedral priſms terminating in 
diedral apices; that 100 grains of theſe 
cryſtals contain forty-three of fixed air, ſe- 
venteen of water, and forty of pure alkali; 
that. theſe cryſtals produce cold during their 
diſſolution in water; and laſtly, that in a 
very low degree of heat, the cryſtallized 
acrated alkali parts with ſome of its gas; 
but that all the fixed air cannot be expelled 
from it by heat alone, 


According 
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According to Mr. Ribaueourt (Bid. No- 1 
vember, 179 2) the following is the: beſt re- 
ceipt for making ink. Boil for an hour (or 
till half of the liquor is evaporated) in — 
1 of — 5184.93 | 


' 


Eight ounces * ile, nd; | 


Four ounces of logwood, : | 


Strain the liquor through a linen bag, or 
haic-ſieve, i into an Earthen veſſel, and add to 
it, 


F our ounces of green vitriol, 
Three ounces of gum arabic, 
One ounce of blue vitriol, and 
One ounce of ſugar candy. 


The liquor muſt be ſtirred or ſhaken from 
time to time, to promote the ſolution of the 
ingredients, and eſpecially of the gum; and 
when it appears that they are completely diſ- 
ſolved, the liquor muſt be left at reſt for 
twenty- four hours. Then decant the ink 

from 
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from the greaunds or ſediment at the bottom 
ef the veſſel, nnen bo 
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M. Piſſis Ibid. * De uyguy re- 

comments the employment af acetated ba- 
rytes as a precipitant or re- agent for the ex- 
amination of mineral waters. Akxated 


barytes reduced to powder is diſſolved in 
diſtilled vinegar: the ſaturated ſolution has 


a bitter and roughiſn taſte. It does not yield 
eryſtals on evaporation, but becomes gelati- 
nous, like acetated magneſia. This gelati- 

nous ſalt requires a conſiderable quantity of 
water for its diſſolution. It decompounds 

or precipitates the following ſalts: vitrio- 
lated tartar, Glauber's ſalt, ſelenite, alum); 
nitre; ſea-ſalt, ſal ammoniac; mild or atrated 
vegetable alkali, and mild or aërated mine- 
ral alkali. It alſo throws down''#- precipi- 
tate from urine; whereas muriated barytes 
does not.— Now (according to Mr. P.) the 
preſence of all vitriolated alkaline and earthy 
falts, except vitriolated tartar, and of all ni- 
trated ſalts, ef common nitre, may be 
| detected 
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detected by muriated barytes. After the 
water, therefore, has been examined by that 
ptecipitant, if acetated barytes be added it 
will ſhow whether the water alſo contain 
vitriolated tartar, nitre, or any 'of the other 
ſalts that are not precipitable by the muri- 
ated barytes. | 

From Mr. Klaproth's analyſis (Fournal 
de Phyfique, for October, 1792, from Crell, 


No. 1, 1792) it appears that a quintal, of the | 
red ſilver ore from the Hartz contains filver 


60, regulus of antimony 20, 3, ſulphur 1 1.7. 
concentrated vitriolic acid eight parts. 
Another ſpecimen from the neighbourhood 
of Freyberg, yielded per quintal, filver 62, 
cryſtallized antimony 18, 5, ſul phur 11, con- 
centrated vitriolic acid, 8,5, 
According to Mr. Sage Bid. Nov. 1792) 
the red filver ore from Peru contains per 
quintal filver 70, ſulphur 18, arſenic 6, wa- 
ter and fixed air 6 parts; and the red filver 
ore from Alſace, filver, 7, ſulphur 10, arſenic 

78, water and fixed air 5 parts. 
Mr. Weſtrumb /Crell No. 8, 1792) has 
detected the preſence of ſugar of lead in 
| ſome 


( 3% 1 Ms 
ſome ſnuff, from which he had often experi- 
enced head · ach, giddineſs, and ſometimes 


ſickneſs and cholicky.. pains. This ſnuff 
had been given him by a friend on his travels, 
and is ſuppoſed to have been purchaſed in 
Holland, whither it was probably ; imported 
either from France or Spain. Whether the 
ſnuff- makers mix ſugar of lead directly 
with their tobacco, or whether the to- 
bacco moiſtened or ſeaſoned with vinegar, 
or any other vegetable acid, be put into 
veſſels made of lead, or lined with lead, 
are queſtions which Mr. W. leaves to be de- 
termined by others. In the mean while, 
it is of importance to the public to know 
that the ſnuff which produced the above- 
mentioned diſagreeable effects, was found to 
be contaminated with lead. 


We may ſhortly expect from ſome of the 
French chemiſts a ſet of experiments on the 
conſtituent. parts of the carbonic acid, or 
fixed air, in which the experiments of our 
countrymen, Mr. Tennant and Dr, Pearſon 
will be confirmed. In particular, the de- 
ciſive experiment has been made of applying 
phoſphorus 


1 
phoſphorus to red hot lime, by which no 
charcoal is produced, but the phoſphoretum 
calcis (i. e. a compound of phoſphorus and 
lime) is formed, firſt diſcovered by Dr. 
Pearſon, which has the extraordinary pro- 
perty of ſetting water on fire, 


Mr. Charles Hatchett, of Long-Acte, has 


lately had the honour of having a paper 
read in the Royal Society in which he de- 
ſcribes very accurately a new cryſtallization 
of ſpar from Derbyſhice, which he endea- 
vours to ſhow is compoſed of the ſulphu- 


reous acid and lime, a compoſition heretofore 
unknown in the mineral kingdom, 


A refidue or depoſition from train oil, 
which has hitherto been of little value, and 


often thrown away as an impurity, has 


lately been uſed for making candles of a 


very excellent quality. 

The whitening of linen and paper by 
means of the dephlogiſticated marine acid, 
anſwers the moſt ſanguine expectations of 


thoſe who have employed this acid for this 
purpoſe, 


The 


| 
f 
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The Edinburgh college have not intrd- 
duced into their new pharmacopœia ſo many 
improvements from chemiſtry as might 
have been expected. In the Materia Medica 
are inſerted barytes and ar/enicum, but no 
preparations of them are given in the other 
part of the work. They have, however, 
inſerted the method of preparing the phoſ- 
phoric acid, and of making with it Dr. 
Pearſon's ſalt, the phoſphorated ſoda {pho/+ 
pbas ſodæ); and James's powder, under a 
title denoting its compolition, according to 
Dr. Pearſon's analyſis, viz. antimonium cal- 
careo-phoſphoratum. It is aſtoniſhing that 
neither the London nor Edinburgh college 
have introduced the acid of tartar, à (alt fo 
uſeful in the practice of phyſic. 

The ſal enixum of the old chemiſts, the 
acidulous ſulfat of potaſh in the new nomen- 
clature, the ſalt that remains in the retort 
after diſtilling nitrous acid from nitre and 

oil of vitrivl, has been fold by. the Jews for 
acid of lemons. It has been propoſed to 
uſe this ſalt in its concrete form to allay 


* thirſt 
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thirſt in fevers, and to increaſe- the ſecre- 1 
tion in the mouth in caſes of parched and 


dry tongue, This acid ſalt is almoſt as pa- ii 
latable as the tartareous acid, and infinitely | 
cheaper. 


We underſtand that ſome practitioners 1 


here are making trials with the application 
of charcoal- powder to ſores and ulcers. 


From Mr. Weſtring's further experiments 
{Crell, No. 5, 1792) on the uſes of the 
lichens in dying, it appears that among the 
Licbenes imbricati, the L. luridus, L. centri- 
ſugus, L. ſaxatilis, L. parietinus, L. micro- 
phyllus, L. pulverulentus, L. omphalodes, L. 
diffuſus, L. fablunenſis, L. ftygius, L. phyſodes 
are capable of giving to wool and filk va- 
rious ſhades of brown, yellow, and grey, 0 
according as they are treated with lime and 

ſal ammoniac,—with common falt—with 
nitre with vitriolated tartar with alum 
with fixed alkalis—with vinegar or other ve- 
getable acid—with diluted marine acid 
with ſolution. of tin—with ſpirit of wire, 

: &c. 
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&c. and according as they are ſubjected to 
maceration, digeſtion, or boiling Mr. W. 
thinks that a fine red lake, or water colour 
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191 

—— on menakanite 252 
Sag. adulteration of with ſugar 
of lead 384 
pr, ponderous, decompoſition 


T. 


—— 


Terra a examination of 3 


Trommſdorf on the acid of ben- 
zoin 11 
Tuchten on the preparation of 


Glauber's ſalt 56 


330 


381 | 
Rhubark, earth of, found i in a va- 


—— — — — — 


5 


i "0 
Tungſten, teduction of (note) 302 


U, 


Urine, phoſphorus of, new mode - 
of preparing | 36 


Vogler on the effects of ſolutions 
of magueſia in dying 32 


W. 


Water, on the formation of 97,193 
foul and coloured, on 
the correction and purification 
of — 280 
 Weftring on the uſes of the lickens 

in dying 1d, 286387 
Weftrumb on the reduction of red 

precipitate 288 
Wiegleb. on the acid of arſenic 264 


Mines, adulteration of, how de- 


tected 60 
Holſi am, experiments on 127, 205 
3 

— — reduction of (note) — 
. — fuſion of, with . 

309 

— — with arſenic 


._ +. JOS 
— with biſmuth 
310 


— 


— ——— with copper 
317 
with gold 324 
with iron 319 
— — — with lead 312 
— with manga- 
neſee - - 306 
—— —— with filver 322 
—— with tin 314 
-— with zinc 308 


> Z. 
Zinngraupen, experiments on 21 3 


— — — 
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CORRECTIONS. 


Vol. I. p. 40, I. 4, far — auith.the evbite G 


with the black flux” red ® of on in wit lie pig fx 
at another with phlogiftic ſubNances alone. | 
Ibid. 19 for * tee parts lo” cen fled to 0 third yr 
\ with, 
' -" tbid. I. 18, dele e eme. | 
* 36, for © about,” read « evithin,?? 
- Ibid. p. 47, 1. 3, and 8, for © potter read « naheren. 
wid. 1. 4, and 8, for-* tl” read ct brick.” ' 
I bid. 1. 8, for © crooked” read © curvedor ſemi-elliptical.” 83 
Ibid. p. 42, 1. 4, for * its,” read (t their? 
wid. p. 126, I. 8, for ( partly in a pure or unnixed fate, aud 
parti intermixed or ſtratified with, &c.” read © partly in compatt 
lumps n and partly interſperſed or Rs through, Fe: 
| Ibid. p. 194, l. 6, for . ſalt quater, _ of {alt 
in mater. 
Ibid. p. 198, 1. 5, and p. 20141. 2, for A brandy” read « corn 
"or. malt fpivits.” 
Vol. III. p. 84, aſter i a beat of $0* or ce. d., 


 - 


The liſpound (which occurs ſo frequently i in Mr. Hilo 8 

is equal to 20lbs. * 
Other errata are corrected at p. 206, 310, vol. I. 

At p. 112, 155, 136, 164, 213, Vol, II. 

At p. 285, 287; 293, Vol. III 
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